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1.0 INTRODUCTION 

Preparabon of h s  document meets the Stage 1 Resource Conservabon and Recovery Act 

(RCRA) Remedial Facihhes Inveshgahon (RFI) and the Comprehensive Environmental 

Response, Compensabon, and Liability Act (CERCLA) Remedial Inveshgahon (RI) Work Plan 

requirements to compile data before proceeding with Stage 2 activities for Operable Unit No 

8 (OU8) at the U S Department of Energy (DOE) Rocky Flats Plant (RFP) located in Golden, 

Colorado (Figure 1) The Stage 1 acbvihes include data compilahon of locahons and sampling 

history of foundahon drams, an evaluahon of infiltrahon/exfiltrahon of storm and sanitary sewer 
lines, an evaluahon of the site-wide a r  monitonng program, and addihonal data compilation for 

individual hazardous substance sites (MSSs) 118 1, 118 2, 150.6, 150 8, 151, 172, 184, and 

188 The Stage 1 work is being conducted under the Phase I RFI/RI for OU8 Environmental 

media sampling is part of a comprehensive, mulhstage program of site charactenzabon, 

feasibility studies, and remedial/correchve acbons currently in progress at FWP These acbvibes 

are pursuant to an Interagency Agreement (IAG) among DOE, the U S Environmental 

Protechon Agency (EPA), and the State of Colorado Department of Health (CDH) dated January 

22, 1991 (DOE 1991a) The IAG program developed by DOE, EPA, and CDH addresses both 

RCRA and CERCLA requirements Addihonal informahon on the approved inveshgabve 

actlvibes for OU8 is contamed in the Phase I RFMU Work Plan, Operable Unit 8, 700 Area 

(wpf) h \ w p \ f h t ~ \ 0 ~ 8 h ~ ~ &  dd\td-M2 OU W111W 
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(EG&G Rocky Flats, Inc [EG&G] 1992) All quahty assurance (QA) informabon, data quallty 

objecbves, and methods of invesbgabon requirements for the invesbgabon of OU8 are also 

included in the OU8 Work Plan (DOE 1993) 

OU8 is located m the 700 Area on approximately 150 85 acres in the north-central industnalized 

area of RFP The boundary of OU8 IS polygonal in shape and encompasses a majonty of the 

Producbon (high secunty) Area of the plant site Figure 2 presents the locabons of the 24 

IHSSs for which Phase I RFI/lU acbvibes are planned 

1.1 PURPOSE AND SCOPE 

The purpose of this data compilabon is to idenbfy the underdmn/foundabon dram systems for 

buildings and structures m the Industnal Area of RFP, and to evaluate the influence of these 

dram systems on groundwater and surface water flow and consmuent migrabon Data were 

compiled from a review of exisbng documentabon on foundahon drams, an evaluabon of 

engineenng drawmgs, interviews with knowledgeable personnel, and site reconnassance 

Avalable analybcal data were also reviewed to assess the quality of foundabon dram water and 

the adequacy of the current monitonng program The infiltrabon and exfdtrabon information 

for the sanitary and storm sewers within OU8 was also examined to determine areas where 

consbtuents may be transported into or out of OU8 IHSSs by groundwater migrabon As 

required by the OU8 Work Plan, the current ax monitonng conducted at RFP was invesbgated 

and a summary is included in this technical memorandum In addibon, the history of several 

IHSSs were also invesbgated further to determine either pavement histones, nature of releases, 

or an evaluabon of tank inspecbon records 
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1.2 BACKGROUND 

The nature and extent of potentdly affected media wthm OU8 MSSs is not specifically known, 

prmcipally because of the lack of avdable analpcal data fistoncal mformabon, presented m 
the fistoncal Release Report (EG&G 1992b), provldes general mdicabons of the types of 

consbtuents that may be anbcipated at the IHSSs. The boundanes of OU8 he wthm the 

Industnal Area of RFP (Figure 2) As such, evaluabons of the mfluences of foundabon drams 

and storm and sanitary sewer systems on consbtuent migrabon pathways m soil and groundwater 

are important to deternune future samplmg requuements. In addibon, au momtormg in specific 

IHSSs wlll be important, not only from a health and safety concern, but also to predict and 

mihgate the dispersion of consbtuents from these IHSSs. Addibonal hlstoncal mformabon 

regarding specific IHSSs will be important for d e t e m g  future sampling events m these areas 

1.2.1 Foundation Drain Location Identification 

Foundabon dram systems were constructed to mtercept and transport groundwater away from 
the foundahons of many of the buildings at FUT to prevent floodmg of the buddmg's basement 

(or to prevent groundwater mfiltrabon mto the basement) A typical foundabon dram consists 

of a trench or senes of trenches backfilled wth gravel or other free d m i n g  matenal A slotted 

or perforated pipe is installed at the bottom of each trench, as shown m Figure 3 The 

intercepted water is discharged to either a storm sewer, satutary sewer, buldmg sump, or 
surface outfall 

The terms "foundabon d m "  and "footmg dram" are used to descnbe the drams that are under 

buildmgs and along foundahon footmgs Although foundabon drams and foobng dmns are 

basically the same and may be idenbfied under a structure or buddmg based on locabon near a 
foundahon or a footmg, they serve the same purpose and often mtermnnect. For the purpose 



h 

DRAFT 

4 

3ow Llnes 

Foundation Footing 
(Perforated Pipe) 

Saturated Conditions 

Not To Scale 

? 

t 

I 

m. 

3 
B 
.E 

Building 
Foundation 

Foundation Drain 
(Perf orated Pipe) 

/ 1 Foundation Footing 
v 

Water Table 

Unsaturated Conditions 

Not To Scale 

u s  DEPARTMENT OF ENERGY ~ 

EGM: Rocky Fiats Plant, Golden, CO 

FIGURE 3 
OPERABLE UNIT 8 

TECHNICAL MEMORANDUM 1 

Schematic of 
Foundation Drain Construction 
and Groundwater Interaction 

\RFLATS\OUB\FIGS DWG 05H60208 



' I  

# I  
I 
1 
I 
I 
I 
I 
I 
I 
I 

EG&G ROCKY FLATS PLANT Manual RFP/ERM-94-00011 
Operable Unit No 8 Sechon 1 (Rev 0) 
Technical Memorandum No 1 Page 7 of  21 
Data Compllation Effwtwe Date 4/08/94 

Organahon Envmnmental Management 

of this report, both foundahon dmns and foohng dmns will be idenhfied as "foundahon dmns I' 

Foundabon dmn water generally onginates as groundwater However, the source of some of 

the foundahon dram water could be storm water that onginates from the direct piping of roof 

dmns into the foundahon dmns or, more probably, from storm water infiltratson through the 

backfill into the foundahon drams 

At RFP, foundahon dmn collechon sumps located within buildings are referred to as building 

sumps (Yashan and Barros 1992) Foundahon dmn water typically dmns by gravity to an 

outfall at a lower elevahon, whereas water in sumps is generally pumped to a discharge locahon 

Any dram that exists below a bulldmg foundahon is referred to as a subdmn A subbasement 

is a space below the basement of a building, typically designed for uhlity access, water 

collechon, or storage 

A footmg d m n  and budding sump sampling and analysis program was inihated 1z1 1977 The 

14 sampling stahons (12 foundahon dmns and two building sumps) included in the current 

sampling program along with histoncal sampling locahons are shown in Figure 2 Table 1 

provides a summary of the current sampling program, as of March 1994 Table 2 provides 

descnphons of both the current and histoncal sampling stahons Twenty-three sampling 

locahons (13 foundahon drams and 10 building sumps) were idenhfied in 1977 (Werkema 1977) 

In 1983, updated informabon on the sampling locations was provided (Hoffman 1983) 

The layout of the foundahon dram systems and approximate outfall locahons is contamed in a 

senes of Foundahon Dmn Plan drawings (Drawings 25581-1 through 25581-12) generated for 

several buildings in 1975 Dunng the 1980s, the construchon of several new buildings, building 

addihons, and the Penmeter Secunty Zone resulted in both changes to the foundahon dram 

systems of some buddings and relocahon of several outfalls Many of these changes were not 

completely documented and, consequently, many of the new outfall locahons are unknown 

(vf) h \ ~ \ f h t r \ a ~ t \ a ~ ~ C s t  ~ld\tml-Mz OW M/11/94 
DRAlT 

100% Racyclcd 



I 

5 
i! 
c, 

C 

0 
C 
Y 
C 
3 

0 
a 

0 

0 

3 

.c 

2 
L 

F 

t 
c? 
$ 
m 

3 
0 = 
a 
Q 
3 
U 
a 
U 
Q 

c, 

s 
6 
0, - 
E" 
m 
u) 

0 
z 
tl 

H e l 

P 
E 
I 
t 

r- 
t 
t 

b F t 
b b 

b O r -  b 
m 0 
b m 
b b 

8 



U a 
G 3 S  gsz 
W 

C 
0 w 

0 
A 

CI) 

E a  

v) 

a z 
€9 

L L s f s  

t t t 

m 0 

m 

? 

ri 

? ? 
9 F s 

€9 

0 u) €9 
(D 00 
00 * m 

.- 

II II II II II II II 

9 



- 

I 
I 
I 
I 
I 
I 
I 
' I  
I 
I 

I 
' I  
1 
l I  
I 

~1 
11 
I 

' I  

Table 2 - Current and Historical Foundation Drain and Building Sump 
Sampling Stations 

~ 

FD-111-1 

BS-111-2 

FD-37 1 - 1 

FD-371-2 

FD-37 1-3 

FD-37 1-4 

FD-371-5 

Idenbfied by Werkema (1977) and Hoffman (1981) as "probably dry " 
Hoffman checked the sample locabon m 1983, and agm reported that 
the stabon is a "dram in gully outslde secunty fence north of the 
northwest comer of the buddmg halfway to Sage Avenue" (Hoffman 
1983). Barros (1992) could not locate the sample stabon Latest 
avarlable samphg data is from 5 May 1991. 

Idenbfied by Barros (1992) as a "sump located m southeast comer of 
the basement of Buddmg 11 1. " Sampled (as FD-111-1) m March 1994 
(Batros 1994). 

Idenbfied by Werkema (1977) and Hoffman (1981) Hoffman (1983) 
reports that the dram was abandoned m place, according to Drawng 
25022-004. 

Idenbfied by Werkema (1977) and Hoffman (1981). Hoffman (1983) 
field checked the locabon and reiterated that the dram "dayhghts m the 
gully southeast of the southeast comer of Building 374 " That locabon 
was last sampled March 1981. Barros (1992) stated that the d m  "was 
capped, [and] removed from se~ce somebme between 1977 and 1983, 
and should be deleted from the samphg program " The outfall was 
rerouted to the northeast, and possibly connected to FD-371-3. 
However, water sbll dmns from the FD-371-2 outfall, and the stabon 
was last sampled on 15 June 1991. 

Idenbfied by Werkema (1977) and Hoffman (1981) Field checked by 
Hoffman (1983). Barros (1992) reported that the dram "is stdl m 
semce and wdl contmue to be sampled." Currently sampled (Barros 
1994). 

ID number was "reserved for future locabon" by Werkema (1977) 
Hoffman (1981) stated that the dram dayhghts southwest of FD-371-3 
on the west side of the access road to the 5171518 substabon Field 
check revealed that stabon could not be located (Hoffman 1983) 
Never sampled. 

Idenbfied by Werkema (1977) as a "storm dram grabng across from the 
loading dock at the southwest comer of the budding [371]." Hoffman 
(1981) stated that FD-371-5 "dayhghts northeast of the 517/518 
substabon." Could not be located 111 the field by Hoffman (1983) One 
samphp; record (March 1981) emsts. 

10 



Table 2 - Current and Historical Foundation Drain and Building Sump 
Sampling Stations 

~ ~~ ~ 

FD-371-6 

FD-371-MC 

FD-444-1 
FD-444-460 

BS-444-2 

FD-5 16-1 

FD-559/561 

FD-707- 1 
750-Culvert 

SlIMMATkY of STATUS 

Fmt idenbfid by Hoffman (1981) as dayhghtmg northeast of the 
517/518 substabons Could not be located in the field (Hoffman 1983) 
Never sam~led. 

The samphg pomt for stabon FD-371-MC was descnbed by Visocky 
(1993) as a metal culvert near outfall FD-371-1. The source of the 
water is steam condensate Earhest record of samphg is March 1993. 
Currently sampled (Barros 1994). 

Idenbfied by Werkema (1977) and Hoffman (1981) as "duectly north of 
the southwest comer of the bulldmg.. outside of the secunty fence " 
Hoffman (1983) adj~~ted the samphg stabon to "dmtly south of the 
southwest comer of the bwldmg, outside of the secunty fence 
Renamed FD-444-460 by Barros (1992), although the sample locabon 
did not change. Currently sampled @arms 1994). 

Idenbfied by Werkema (1977), Hoffman (1981) and Hoffman (1983) as 
a "sump mside bulldmg at the southeast comer of the 'snake pit' 
Barros (1992) noted that the locabon is now connected to the process 
waste system and would no longer be sampled The sump was last 
sampled m September 1980. 

Idenbfied by Hoffman (1981) as a dram located on the south side of the 
road mto the 516 power substabon Hoffman (1983) stated that the 
dram is shghtly south and west of the current samphg locabon and a 
culvert helps idenbfy the locabon. Barros (1992) noted that the 
locabon wrll be moved, and the current locabon described in Hoffman 
(1983) is downgradient of the actual sump collecbon point The dmn 
was last sampled on 17 December 1989. 

Idenbfied by Barros (1992) as a d m  located east of Buildmg 561, 
Door 1 and south of Bulldmg 559, Door 6 The dram is idenbfied by a 
manhole cover Last sampled as part of the routme samphg program 
on 25 July 1992. 

Idenbfied by Werkema (1977), Hoffman (1981), and Hoffman (1983) 
as a storm dram outlet across the road from east slde of the 750 
parkmg lot Deleted from the samphg program per Barros (1992). 
The stabon was last sampled on 07 March 1992 
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Table 2 - Current and Historical Foundation Drain and Building Sump 
Sampling Stations 

STATXON 3D 

BS-707-2 

~ ~~ 

BS-707-3 

FD-77 1 - 1 

BS-771-2 

BS-771-3 

BS-771-4 

FD-774- 1 

SUMMARY of STATUS 

Idenbfied by Werkema (1973, Hoffman (1981), and Hoffman (1983) 
as a sump m a pump pit between the c m h g  tower and Bulldmg 707 
l b s  sump was also idenbfied by Barros (1992) who noted that 
"accordmg to current informabon the sump is stdl m semce," and the 
samplmg pomt would not be changed. Currently bemg sampled (Barros 
1994). 

Idenbfied by Werkema (1977), Hoffman (1981), and Hoffman (1983) 
as a sump m the "old" process d m  manhole outside Door 3 to 
Bulldmg 778 Barros (1992) noted that the site r e q u m  further 
mvesbgabon to detemune if the process waste system has been altered, 
and untd the detemunabon is made, the site wdl not be sampled The 
sump was last sampled on 15 September 1989 

Idenbfied by Werkema (1977) and Hoffman (1981) as a "dram located 
m the bank of the gully between the pa rhg  lots northwest of the 
buddmg." Barros (1993) idenbfies the dram as located apprommately 
50 feet southwest of the southwest comer of the old 773 guard post. 
Currently bemg sampled (Barros 1994). 

Idenbfied by Werkema (1977) and Hoffman (1981) as a "sump m 
Room 146." The sump was last sampled m June 1980 

Idenbfied by Werkema (1977) as a "sump m elevator pit." No 
samphg records exlst 

Idenbfied by Hoffman (1981) as a "dram located on the flat ground 
west of FD-771-1 " Barros (1992) used the ID number for the "new 
outfall to Bddmg 771 footing dram", and stated that the metal grate 
covenng the sample mllectton pomt should be removed for samplmg. 
The dram was last sampled on 17 December 1989. 

Identtfied by Werkema (1977) and Hoffman (1981) as a "dram located 
just east of Bddmg 770." Hoffman (1983) stated that the sample was 
collected from the eastem most dram, and the dram just east of 
Buddmg 770 is a storm dram that should not be sampled Barros 
(1992) described the dram as bemg located east of Burldmg 770 and 
idenbfied by the sign that marks Surface Water (SW) samplmg locabon 
SW84 Currently bemg sampled (Barros 1994) 

12 



I 
I 
I 
I 
I 
1 
I 
' I  
1 
I 
I 
i 
, I  
1 
' I  
I 
I 
I 

1 

Table 2 - Current and Historical Foundation Drain and Building Sump 
Sampling Stations 

STATfoNID SXJMMARY of STATUS 

FD-774-2 Drawmg 37728-002 (rev May 9, 1990) shows outfall 774-2 as a 4-mch 
PVC pipe that drams the foundabon of the north addibon According 
to Wagner (1993) and Visocky (1993), the pipe was intended to 
discharge to the small pond north of the buddmg, but is consistently 
dry. Outfall FD-774-2 has never been sampled; however, it is checked 
at each samplmg event and is usually dry. 

Accordmg to Drawmg 15501-013-M (rev. July 20, 1990), outfall 774-3 
is a storm dram located on the hdlside northeast of Buddmg 774 The 
storm dram is connected to the 4-mch PVC foundation dram on the 
south slde of the east addibon The foundabon dram is usually dry and 
has never been sampled. 

m-774-3 

FD-779- 1 Idenbfied by Werkema (1977), Hoffman (1981), and Hoffman (1983) 
as a dram h e  that runs between ponds 207C and 207A, wth an outlet 
on the hdlside Werkema (1977) idenbfied ths locabon as FD-77-1. 
Barros (1992) descnbed the dram as located on the hdlside north of the 
solar ponds, idenbfied by the broken concrete culvert mth the red 
sandstone rocks Barros (1992) also noted the dram was sbll in 
service, and the samplmg pornt would not be changed Currently bemg 
sampled (Barros 1994) 

FD-790 Idenbfied by Barros (1992) as a new dram located in the manhole on 
the southwest comer of Buddmg 790. Currently being sampled (Barros 
1994) 

FD-850- 1 
FD-860-1 

Idenbfied by Hoffman (1983) as a "dram located approxlmately 50 feet 
south of Bulldmg 860 outside the Plant secunty fence." -os (1992) 
describes the dram as located m the Buffer Zone south of the southeast 
comer of Buddmg 850 and also that the dram is stdl m s e ~ c e .  Barros 
(1992) also noted that the dram was idenbfied as FD-860-1 before 1986 
and as FD-850-1 since then. Early laboratory summary reports, 
however, refer to the stabon as FD-850-1 The statron is usually dry 
and has therefore never been sampled. 

BS-865-1 Idenbfied by Werkema (1977), Hoffman (1981), and Hoffman (1983) 
as a "sump in manhole on west side of buildmg " Barros (1992) 
descnbed the sump as located m a pump pit on the west side of 
Buddmg 865 and idenbfied by a "square shape metal cover on the 
pump pit " The sump was last sampled on 12 December 1993 (Barros 
1993). The stabon was identrfied as FD-865-1 by Barros (1994) and is 
currently sampled (Barros 1994) 
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Table 2 - Current and Historical Foundation Drain and Building Sump 
Sampling Stations 

BS-865-2 

FD-881-1 

BS-88 1-2 

BS-88 1-3 

BS-883-1 
FD-883- 1 

FD-886-1 

FD-886-2 

BS-887- 1 

S-Y of STATUS 

Described by Barros (1992) as a new dram located outslde Door 1 of 
Bulldmg 865 that is the collecbon pomt for the Buldmg 865 foundabon 
dram. The dram is currently sampled (Barros 1994). 

Idenbfid by Werkema (1977), Hoffman (1981), and Hoffman (1983) 
as a "dram on hdlside outslde of secunty fence south of the nuddle of 
the bulldmg " All sources report that cattad growth idenbfies thls 
locabon Barros (1992) noted that the ate no longer requlred samplmg 
because of the mstallabon of a french dram on the 881 Mlside. The 
d m  was last sampled as part of the routme samplmg program on 05 
Mav 1991 

Idenbfied by Werkema (1977) and Hoffman (1981) as a "sump m 
elevator shaft by the boiler mom " The sump was last sampled m 
August 1978. 

Idenbfied by Werkema (1977), Hoffman (1981), and Hoffman (1983) 
as a "sump under the s w a y  111 the northeast comer on the first 
floor " Barros (1992) noted that the locabon would no longer be 
sampled because of access problems w b  the bulldmg to the area of 
the sumD. The sumD was last ~ a m ~ l e d  on 09 June 1990 

Idenbfied by Werkema (1979, Hoffman (1981), Hoffman (1983) as a 
"sump pump 111 manhole duectly west of the southwest corner of the 
bulldmg " Barros (1992) described the dram as located m a manhole 
outside of Door 17 on the southwest comer of Bulldmg 883 and 
idenbfied by an elevated manhole apprommately 2 feet above the 
ground 
the same sampling pomt The stabon has been d e d  FD-883-1 since 
1993, and is currently bemg sampled (Barros 1994). 

Barros (1992) descnbes thls site as a manhole at the northeast comer of 
Buildmg 875 used as a collecbon pomt for the Building 886/875 tunnel 
foundation dram Last sam~led 12 December 1993 -0s 1993) 

l3arros (1992) also noted that the dram is stdl m service with 

Visocky (1993) descnbes a 6-mch corrugated metal pipe that slopes 
south to collecbon manhole FD-886-2 located on the west side of 
Blllldmg 886. The manhole was last sampled on 12 December 1993 

Idenbfied by Werkema (1977) and Hoffman (1981) as a "sump m the 
northwest comer of the lowest secbon." The sump was last sampled m 
March 1980. 

14 
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Table 2 - Current and Historical Foundation Drain and Building Sump 
Sampling Stations 

FD-9 10 

FD-99 1 - 1 

Bs-991-2 
FD-99 1-2 

Barros (1992) descnbed the dram as located m a manhole on the north 
srde of Buildmg 910 and idenbfied by a manhole covered by the pipmg 
on the north side of the buddmg. Barros (1992) also noted that thls 
locabon has been sampled m the past as "Bwldmg 910 manhole." 
Currently being sampled (Barros 1994). 

Idenbfied by Werkema (1977) and Hoffman (1981) as a "dram m gully 
outside secunty fence due east of the northeast comer of the buddmg." 
Hoffman (1983) states that the dram is located inside the secunty fence. 
Barros (1992) noted the discrepancy and added that the dram may have 
been relocated to a sump m the southeast comer of the basement. The 
dram was last sampled on 26 Apnll993. 

Barros (1992) descnbed the sump as located m the southeast comer of 
the basement of Building 991 and idenbfied by the metal cover bolted 
to the floor. Currently bemg sampled as FD-991-2 (Barros 1994). 
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The locahons of foundahon dram and building sump sampling stahons were modified in 1992 

A spill of radioachve water in Building 371 (May 23, 1992 to May 25, 1992) and a chromic acid 

spdl in Building 444 (spnng 1989) caused concern within the EG&G Rocky Flats Surface Water 

Division (SWD) over the potenhal for foundahon dmns and building sumps to transport 
conshtuents into soil and groundwater and surface discharge Prompted by this concern, SWD 

attempted to pinpoint the locahons of both unidenhfied and previously idenhfied foundahon d m n  

outfalls and building sumps The updated sampling locahon informahon and plans to expand 

the sampling analytes to include volahle and semivolatde organics were announced in an October 

5, 1992 letter by Steve Barros (SWD) (Barros 1992) Yashan and Barros (1992) provided 

building by building descnphons of the foundahon d m n  systems and offered explanahons for 

several of the discrepancies between past and present sampling locahons The report stated that 

further inveshgahon is necessary to adequately charactenze most of the foundahon dmns 

1.2.2 Sampling Frequency and Analytical Suites 

According to avalable data, sampling and analysis of foundahon dram and building sump waters 

has been performed since the late 1970s However, Dow may have performed sampling of some 

drams in the early 1950s (Blaha 1994) No results or documentahon of this sampling have been 

found to date A program was established in the mid-1970s to idenhfy foundatron dram systems 

for buildings within the Industnal Area and to locate their outfalls The outfalls and sumps were 

sampled approximately three hmes per year (Hoffman 1981) to provide early idenhficahon of 

subsurface contaminahon No documentahon of the sampling of foundahon dmns and building 

sumps from 1983 through 1988 was found dunng this inveshgahon It is possible that the 

foundahon dmns and sumps were not sampled dunng that bme, although I(lrk (1994) recalled 

that the hiatus in foundahon dmn sampling lasted approximately two years Sampling of 

foundahon d m n  and building sump water was rerniuated in 1988 and conhnues to date 
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The mihal list of analytes included gross alpha, specific conductance, nitrates, pH, and total 

dissolved solids Arsenic, lead, mercury, 

potassium, selenium, and thallium were added to the analyte list in 1988 In 1989, induchvely 

coupled plasma (ICP) screening for 19 addibonal metals was inihated, and screening for organic 

compounds in foundahon dmn and building sump samples began m 1992 

Gross beta and tnhum were added in 1980 

Foundahon dram and building sump samples currently are analyzed for gross alpha, gross beta, 

tnhum, nitrate, pH, conduchvity, total dissolved solids, target analyte list (TAL) metals 

(somebmes hazardous substance list [HSL] metals), target compound list (TCL) semivolahles 

and TCL volables Under the current program, the schedule for analysis of volahle and 

semivolahle compounds will be changed to require annual sampling if there are no detechons 

in samples from three consecubve sampling events 

1.2.3 InfiltratiodExfdtraation of Sanitary and Storm Sewers 

The storm sewer system at RFP consists of more than 33,000 linear feet of piping and an 

eshmated addihonal33,OOO linear feet of open channels (Advanced Sciences, Incorporated [ASI] 

1991a) The sanitary sewer system consists of approximately 35,000 linear feet of piping, 

ranging in diameter from three to twelve inches (AS1 1991b) In addibon to the exishng sanitary 
sewer system, some of the old sewer lines have been abandoned in place and disconnected from 

the system (EMC Engineers, Inc , and KKBNA, Inc , 1985) 

An examinahon of the infiltrahon and exfiltrabon into and out of the storm sewer and sanitary 
sewer lines at RFP will yield a better understanding of the potenhal for migrahon of chemical 

conshtuents to and from groundwater and sods AS1 (1991b) charactenzed, to the extent 

possible, the presence, flow rate, and type of infiltrahon/inflow or exfrltrahon condihons that 

exist in the sanitary sewer system 
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Closed circuit television (CCTV) inspecbons of storm and sanitary sewer lines of the 400 Area, 

engineenng drawings, and detaled high (spnng 1992) and low (fall 1992) water level maps were 

used to determine areas of the sanitary and storm sewer system that would be prone to 

mfiltrabon or exfiltrabon of consbtuents through joints, cracks, and other breaks in the closed 

conduit Industnal area sanitary and storm sewer pipeline maps that illustrate infiltrabon- and 

exfiltrabon-prone areas were prepared 

1.2.4 Air Monitoring 

Air quality monitonng within the plant boundanes has been ongoing since the 1950s. The 

current RFP effluent monitonng program includes real-bme screening, biweekly filter collecbon 

and screening, and a monthly filter composite analysis of beryllium and radiological consbtuents 

of concern Study samples are also collected at a few locabons for tnbum analysis Pmculate 

samples are conbnuously collected at numerous locahons in and around RFP These samples 

are composited monthly for laboratory analyses of specific radioisotopes 

1.2.5 Additional Data Compilation, Specific IHSSs 

Pavement histones 111 IHSSs, 118 1, 118 2, 150 6, 150 8, 172, and 184 will provide important 

informabon in determining the media for sampling in these areas For example, if the paving 

occurred before a release, a sample of the asphalt that has been laboratory-analyzed for 

radiological consbtuents will be important to determine migrabon pathways and remediabon 

techruques At IHSS 151, where a release of diesel fuel from an underground storage tank 

occurred, evaluabng the tank inspecbon history will determine Stage 2 tank and pipehe 

inspecbon invesbgabons for this IHSS Further clanficabon of the nature of a heavy metal 

release at IHSS 188 will help define the laboratory analyses for media collected at this IHSS 
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Addihonal information on the inveshgahve achvihes for OU8 is included in the OUS Work Plan 

@G&G 1992a). 

1.3 REPORT ORGANIZATION 

This technical memorandum is organized into the following 10 sechons- 

0 Sechon 1 0 discusses the purpose and scope of the data compilahon, the background 

summary, and the report organizahon 

0 Sechon 2 0 summanzes the informahon sources used including exishng documents, 

engineenng drawings, aenal photographs, interviews of knowledgeable personnel, onsite 

reconnassance, and analyhcal data 

a Sechon 3 0 provides a detarled, building-by-building descnphon and map of each 

foundahon d m n  system that has been idenbfied within the Indusmal Area at RFP 

e Sechon 4 0 summanzes the sampling frequency and analyhcal results for foundahon 

drams and building sumps Analybcal results were compared to background 

concentrahons in surface water and groundwater Trends in radionuclide and metals 

concentrahons over hme were also evaluated 

0 Secbon 5 0 discusses the sanitary sewer and storm sewer systems and summanzes the 

results of infiltrahon/exfiltrahon studies and video mspechons The invert elevahons of 

the sanitary and storm sewers were compared to spnng (high) and fall (low) 1992 water 

table elevahons for the alluvial pomon of the upper hydrostrahgraphic urut to determine 

areas of the sanitary and storm sewer system which would be prone to infiltrahon or 
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exfiltrabon of consbtuents through joints, cracks, and other breaks m the closed conduit 

In addihon, th~s sechon discusses proposed foundahon dram and building sump samphg 

Sechon 6 0 descnbes the current an monitonng program at RFP A summary of the 

current site-wide a r  monitonng program and a map, showing locahon and frequency of 

sampling, are provided 

Sechon 7 0 provides a discussion of the addihonal data compilahon for specific IHSSs 

Sechon 8 0 provides a summary of the findings of the addihonal data compilabon tasks 

Sechon 9 0 contams a list of references used in the preparahon of this document 

Appendix A provides a hst of the engineenng drawings that were reviewed for 

foundahon d m n  compilahon. 

Appendix B includes wntten summanes of conversabons with knowledgeable personnel 

to support the conclusions of this technical memorandum 

Appendix C contams selected aenal photographs of RFP, showing the construchon and 

rouhng of foundahon dmns 

Appendlx D consists of a table of water level and monitonng well construchon 

informahon used in the creahon of Figures 5 through 19 

Appendix E contams meehng notes and memoranda that address the locahon and/or 

sampling of foundahon d m s  and building sumps Included m this appendix are (1) a 

DRAFT 
100% Recycled 



EG&G ROCKY FLATS PLANT Manual RFPERM-94-OO011 
Opemble Umt No 8 section 1 (Rev 0) 
Techcal Memorandum No 1 21 of  21 
Data Compdation Effective Date 4/08/94 

Organmbon Envmnmental Management 

retyped copy of a 1952 memo about liquid waste disposal at RFP, (2) summary notes 

from a meetmg between EG&G SWD, Jacobs Engineenng Group, and Wrrght Water 

Engineemg personnel, and (3) two memoranda from Mr Steve Barros (SWD) to Mr 

Andy Carpenter (Jacobs Engineenng Group Inc [Jacobs]) regarding foundabon dram and 

building sump sampling 

0 Appendix F contams field notes from both the March 1994 sampling events and from site 

reconnassances 

0 Appendix G provides a list of the engineenng drawings reviewed for the IHSS data 

compilabon 
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2.0 SOURCES OF INM)RMATION 

Informahon for h s  report was obbned from exishng documents, engineenng drawings, aenal 

photographs, knowledgeable EG&G personnel and subcontractors, onsite reconnassance, CCTV 

video footage of actual RFP storm sewer lines of the 400 Area, and the Rocky Flats 

Environmental Data System (RFEDS) 

2.1 EXISTINGDOCUMENTS 

The following documents, listed in chronological order, were reviewed for informabon on 

foundabon dmns, building sumps, and sampling locabons 

Shepherd, B P 1952 (June 13) Dow Chemical Company internal memorandum, "Liquid Waste 
Disposal at Rocky Flats Plant," 6 p This letter, from B P Shepherd to F H Langell, 
outlines the vmous methods of waste collechon and disposal at RFP Sanitary, storm, 
and process waste systems are descnbed for Buildings 71, 8 1, 23, 41, 74, 44, and 95 
(These were later renamed as Buildings 771, 881, 123, 441, 774, 444, and 995, 
respechvel y ) 

Werkema, M V 1977 (May 19) Rockwell Internabonal, internal letter, "Locauons of Building 
Sump and Foundahon Dmns 'I This letter, from M V Werkema to N E Moody, 
contams a table that presents budding sump and foundabon dram sampling locabons for 
the early sampling program 
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Hoffman, N D 1981 (December 17) Water Quality Data for Foundahon Drams and Building 
Sumps From 1977 Through 1981, unpublished report This report summarues water 
quahty data from foundahon dram and building sump sampling from 1977 through 1981 
Tables of analflcal results are mcluded 

Hoffman, N D 1983 (October 4) Rockwell Internahonal internal letter, "Lucabons of 
Foundahon Dmns and Building Sumps - Update I' This letter provides updated 
informabon on foundahon dmn and budding sump sampling locabons, with 
clmficahons 

Barros, Steve 1992 (October 5) EG&G Rocky Flats interoffice correspondence, "Foohng 
Dmns and Building Sumps 'I This letter provides updated informabon on foundaoon 
d m n  and building sump water sampling locahons, including plans to expand the list of 
analytes 

Yashan, Dean and Steve Barros 1992 (November 2) A Descnphon of Rocky Flats 
Foundahon Dmns, SWD-012-92, 48 pp This report summmzes the foundahon dram 
and building sump sampling locahons, building by building, at RFP Maps and tables 
of sampling locahons are included 

Advanced Sciences, Inc 1993 (Apnl) Video tape of the inspechon of the FD-444-460 outfall, 
viewing hme approximately 4 hours 

Hayes, Bill 1993 (Apnl) Non-Stonn Water Discharge Locations and Sampling at Roc@ Flats, 
SWD-010-93, 10 pp Ths document defines nonstorm water discharges and idenhfies 
90 nonstorm water discharge locahons at RFP, including 19 foundahon dmns or building 
sumps The document outlines plans to 
sample these stahons 

The remmning 71 locabons are ublity pits 

In addihon, RFEDS, the master database for RFP environmental data, was quened for 

foundation dmn data from 1992 to present 

2.2 ENGINEERING DRAWINGS 

Avalable engineenng drawings were reviewed for all buildings within the Industnal Area to 

determine whether they were constructed with a foundabon dmn system Efforts were made 
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to obtam onginal design drawings, "as built" drawmgs (of onginal buildmg construcbon), and 

drawmgs for any addibons or renovabons to the buildmg structure A list of the drawings that 

were reviewed is provlded in Appendix A 

Several assumpbons were made regarding the informabon contamed in the engineenng drawings 

These assumpbons are hsted below 

e 

e 

2.3 

If a drawmg was stamped "as built," it is assumed that the elevahons provided on the 

drawing had been venfied and are accurate However, this may not always be the case 
Mr Paul Grabrowsla, the EG&G plant surveyor, stated that due to budget consmnts, 

many of the drawmgs for buildings were stamped "as built" with very little effort to 

venfy the elevabons Mr Grabrowsla reported that the drawings probably indicate the 

correct design and slope of dmns, but the elevabons should not be used for design 

cntena The elevabons shown on the figures in this report are invert elevahons, which 

refers to the elevabon of the inside bottom of the dmnage pipe 

The elevabon values are assumed to correspond to mean sea level and not the Rocky 
Flats Coordinate System, unless otherwise stated, based on conversabons with Mr Paul 

Grabrowsla (1994) 

PREVIOUS VIDEO INVESTIGATIONS 

In Apnl 1993, AS1 performed a CCTV inspecbon of the outfall FD-444-460 (AS1 1993) The 

inspechon was performed to determine the layout of the storm sewer system and was reviewed 

by Jacobs in an effort to determme whether any foundabon dmns were hed into this system 

Mr Tyler Smart (ASI) was interviewed for informahon pertaming to the video (Smart 1994) 

The outfall, located on the hillside south of Building 664, is sampled under the current program 
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It is the surface outlet for a major storm sewer system dmning the 400 Area The outfall was 

constructed in August 1987 (Tr~jillo 1994), and two dmns that previously discharged onto the 

hlllside were rerouted to it 

A 24-hour CCTV video footage is known to exist for the storm sewer system of the entue plant 

This footage could not be obmned for review for this draft technical memorandum It is 

possible this video footage may have been classlfied Efforts are currently being made to locate 

the video and ascertam whether it is classified An appropnate individual will then review the 

tape for informahon pertaming to this study It is expected that the video will be made avalable 

before the fmahzahon of this document 

2.4 PHOTOGRAPH REVIEW 

A photograph search and review was conducted by Wnght Water Engineers, Inc to evaluate 

past actwibes that may have affected Building 124 and 400 Area buildings Three types of 

photographs were included m the review ground level, oblique, and aenal 

Photographs reviewed for the achvihes affechng the 400 Area buildings were pnmanly from the 

late 1980s These photographs were reviewed to locate any disturbances caused by foohng dram 

reroutmg The focus of this photograph review was the outfall south of Building 440 and the 

hillside area south of Building 664 

2.5 PERSONAL INTERVIEWS 

Several p p l e  were interviewed for informahon regarding the foundahon dmns and outfalls at 

RFP including the following 
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Steve Barros, EG&G Surface Water Divlsion; 

Leshe Dunstan, EG&G Surface Water Diwsion; 

Dan Wistrand, EG&G Surface Water Diwsion, 

Dean Yashan, EG&G Surface Water Divmon, 

Nancy Kuk (Hoffman), EG&G (Waste Programs), 

Edward Mast, EG&G (Remediatson Project Manager); 

James Koelmel, EG&G (400 Area Operatsons), 

Ron Steckbne, EG&G (400 Area Uthbes); 

John Lyons, EG&G (800 Area Utslitses), 

Paul Grabrowsh, EG&G (Engmeemg, Budding 130), 

Rck Wagner, EG&G (Building 774), 

Sharon Wllson, EG&G (Buildmg 991), 

Jerry Bentzinger, EG&G (Building 7761777); 

Carl Gibson, EG&G (Bulldmg 779), 

Mark Burmeister, EG&G (OU1 Treatment Facihty Operatlons), 

Tyler Smart, Advanced Sciences, Inc ; and 

Frank Blaha, Wnght Water Engineers 

The informatson gathered from these mtemews is summarrzed m the bulldmg-by-bulldmg 

descnpbons rn Secbon 3 0 
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On December 22, 1993, a meetmg was held with EG&G SWD personnel (Blaha 1994). Jacobs 
and S W D  reviewed the drawmgs for foundahon dram outfalls that had been idenbfied and shared 
knowledge about reroutmg of foundahon d m  outfalls that had not been documented on the 

drawmgs 

2.6 ONSITE RECONNAISSANCE 

A number of onsite reconnatssance of the mdustnal area were conducted to locate foundahon 

dram outfalls and venfy mformabon that had been gathered The objecbves of those site 

reconnatssance were (1) to idenhfy the outfall locabons and d e t e m e  whether they correspond 

to the locahons shown on the engmeenng drawmgs, (2) to make visual observabons regardmg 

flow, (3) to evaluate the adequacy of the current samphg locabons, and (4) to determine the 

destmabon of the effluent, if any. 

The first site reconnatssance was conducted on November 30, 1993 Mr Steve Barros (SWD) 
escorted reconnatssance personnel to most of the foundabon dram outfall and current samphng 

locabons A second site reconnamance was performed on December 6, 1993 A third and fmal 

site reconnatssance occ~rreed on February 3, 1994 mside the protected area (PA) 

A member of the reconnatssance team also accompamed the foundauon dmn samphg crew in 

March 1994 Observahons and sketches of the sampled drams were made at that hme This 

mformabon was also used to prepare the building-by-bulldmg drawmgs in Secbon 3 0 of this 

technical memorandum 
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2.7 ANALYTICAL DATA 

Avadable analpcal data were rewewed to d e t e m e  the q d t y  of foundabon d m  waters 

Leslie Dunstan (SWD) prowded data from 1988 to 1991. No pre-1988 analytical data were 

found, wth the excepbon of the results lncluded ln Hoffman (1981) More recent data (1992- 

1993) were received ln electromc format from WEDS The WEDS contams analytical data 
for building sumps and foundahon dmns for 1992 through 1993 only mgor 1994) 
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3.0 MlUNDATION DRAIN AND OUTFALL LOCATIONS 

Thls secbon provides a detaded, budding-by-buildmg descnpbon of each foundabon dram system 

that has been idenbfied withm the Industrial Area at Rocky Flats Plant The pnmary use of each 

budding is descnbed bnefly m the subsecbon btle In additson, each budding is illustrated in 
a map which includes foundatson drain and storm dram locabons, outfall locabons, invert 

elevabons, histoncal, current, and proposed sampling locabons, OU8 IHSS lmbons, 

topography, and hgh (sprmg 1992) water table contours Figure 4 is an index map to the 
dekuled figures for each buddmg. 

3.1 BUILDING 111 - ADMINISTRATION 

The Basement Floor Plans, (Appendm A) (Drawings 1-1664-11, rev January 8, 1965 and 1- 

1665-11, rev February 27, 1961) and the Foundatton D m  Plan (Drawing 25581-8, rev 

December 9, 1975) for Building 111, show a 4-inch tde dram around the penmeter of the 

basement foundabon. The type of backfill used around the dram system and foundabon was not 

recorded The f i shed  grade elevabon is approxlmately 6,030 feet The dram slopes from the 

center of the south wall of the basement toward the northeast corner The outfall locabon is 130 

feet north of the buddmg m the dramage ditch as mdicated on the engmeenng drawmgs 

(Append= A) 
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Werkema (1977) descnbed the outfall as located north of the northeast comer of the building 

However, Hoffman (1981, 1983) mdicated that the outfall was located north of the northwest 

comer of the bulldmg SWD personnel performed a field mspechon of the dramage ditch but 

did not locate the outfall (Yashan and -os 1992) A possible outfall locabon was idenbfied 

dunng the December 6, 1993 Jacobs site reconnassance. RIP-rap has been placed on the slope 

of the dramage ditch, north of the northwest comer of the buildmg, for erosion control 

Although a discharge pipe was not found, a slight depression of the ground leading away from 

thls locahon may indicate where a trench was dug to reroute the dram pipe This locahon was 

dry on December 6 and 7 The layout of the foundahon dram, invert elevahons, and suspected 
outfall locabons are shown in Figure 5 

From 1978 through 1991, surface water samples were collected at sample stabon FD-111-1 in 

the dmnage ditch near the suspected outfall The stahon was deleted from the sampling 

program because it is normally dry (Barros 1992) 

The foundahon dmn pipe may have been rerouted as a result of the construcbon of Building 115 

(Yashan and Barros 1992, Blaha 1994) m 1983. The Site Uhhty Plans (Drawng 15501-027-M, 

rev. July 20, 1990) show a manhole located north of the northeast corner of Budding 11 1 The 
Building 111 foundahon dram may have been rerouted to this manhole whch is connected to a 

sarutary sewer pipe extendmg south along the east side of the bulldmg Removal of the cover 

dumg the February 1994 site reconnassance revealed that the manhole is a cleanout for the 

sewer A north-sloping, 6-inch corrugated metal pipe connects into the sewer at this locahon 

It could not be detemned whether the foundahon dram for Building 111 was connected at this 

locabon The Site Utlllty Plans also show a manhole on the west side of Building 115 that 

connects mto a storm dram. The storm dram discharges mto the dramage ditch near the locahon 
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of the suspected outfall The foundahon d m  pipe may have been rerouted to h s  manhole 

However, h s  locabon was field checked in January 1994, and the manhole for the storm dram 

could not be located Tlus may mdicate that the storm dram was never constructed or that it was 

removed and the 1983 Site Uhlity Plans do not reflect the change 

Based on the Basement Floor Plans (Appenduc A), a sump is located near the southern end of 

the basement Yashan and Barros (1992) report that h s  sump may be the collecbon pomt for 

the foundahon d m n  The engineenng drawings rewewed (Appendix A) do not show a 

connechon between the sump and the foundahon dram Also, it is not possible for the dram to 

discharge to the sump assummg that the mvert elevabons of the dram are correct Based on 

construcbon charactensbcs of other bulldmgs of similar age at RFP (Shepherd 1952), it is Uely 

that the sump is the collecbon pomt for the floor drams in the basement of the building The 

sump was first sampled m Apnl 1993 as BS-111-2 Based on all informahon rewewed, it is not 

known where the sump discharges 

3.2 BUILDING 124 - POTABLE WATER T R E A " T  

The Building 124 Foundahon Plan (Drawing RF-24-Fl-C, rev March 19, 1953) shows a 6-inch 

perforated, corrugated-metal pipe around the extenor of the foundahon The layout of the 

foundabon dram system and the mvert elevahons are shown m Figure 6 The type of backfill 

used around the foundahon and the dram system is unknown The finished grade elevabon is 

approximately 6,044 feet (Drawmg 25581-3, rev June 13, 1975, Drawing RF-24-Yl-B, rev 

March 19, 1953, Drawmg RF-24-109-B, March 19, 1953) Foundabon dram water flows from 

the center of the west wall eastward and discharges to a manhole on the east side of the buildmg 

(Drawing 25581-3, rev June 13, 1975) The manhole hstoncally discharged through a 15-inch 

pipe mto an outfall on the hdlside south of the plant site 

DRAFT 
100% Racyclcd 



EG&G ROCKY FLATS PLANT 
Operable Umt No 8 
Tecbcal  Memorandum No 1 
Data Compdahon 

Manual RFP/JZRM-94-00011 
Sechon 3 (Rev 0) 
Page 70f46 
Effe31ve Date 4/08/94 
Organmhon Envmnmental Management 

The foundahon dmn once dayhghted south of Buildmg 124, uphill from Woman Creek (Blaha 

1994) SWD personnel have been unable to locate the outfall (Blaha 1994) and no pipes or 

ponded water were observed dunng site recOnniLlssances (Appendix F) Mr. David Webb, 

Building 124 Manager, stated that the manhole on the east side of the building is now dry and 

there is no discharge into it and that the outfall had been plugged at the manhole (Webb 1994) 

A sump was observed next to the manhole (Appendw F) and all building foundahon dmn water 

collects m this sump The sump is not shown on engmeenng drawmgs, (Appendix A) and the 

date of installabon is not known The sump discharges mto setthng tanks that are part of the 

backwash treatment system The wastewater from this system is piped to coohng towers in the 

400 Area where it is then distnbuted around the plant site for process needs 

The outfall on the hdlside was removed or rerouted (Drawing 27006-4, rev June 18, 1975, 

Photo 18333-00) before the foundahon dmn samphng program began Consequently, the 

foundahon d m n  water for Buildmg 124 has never been sampled 

3.3 BUILDING 371/374 AND SUBSTATIONS 5171518 - PROCESS WASTE 
TREATMENT FACILITY 

Based on the Area Plot Plans for Foundahons and Storm Drams (Drawing 25022-004, rev 

August 19, 1980) for Building 3711374, foundahon d m s  around the penmeter and beneath the 

building are constructed of 8-mch and 6-inch concrete pipe, respecbvely The backfill matenal 

around the pipe is mdicated as compacted sand The layout of foundahon dmns for Budding 

371/374 and Substabons 517/518 are illustrated in Figures 7 and 8 The figures illustrate six 

outfalls, three for Building 371/374 and three for the 517/518 substahons that discharge into a 
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north-flowing d m a g e  ditch tributary to North Walnut Creek The SIX outfalls are summanzed 
below 

e Outfall 1 (FD-371-l), for the storm sewer located along the southern edge of Burlding 

371, has been abandoned m place 

0 Outfall 2 (FD-371-2) was hlstoncally sampled at the discharge locatson for the basement 

foundatson dram system shown in the Area Plot Plan (Drawng 25022-004, rev August 

19, 1980) The outfall was rerouted northeast of the old outfall dunng the construcbon 

of the Penmeter Secunty Zone in 1983 (Drawmg 27550-002, rev May 4, 1982) The 
new outfall is a 10-inch PVC pipe with a gate valve on the end located at a concrete 

headwall The observed flow rate was approximately 1 gpm dunng the March 1994 
sampling event (Appendm F) 

e Outfall 3 (FD-371-3) is shown as the discharge locabon for the subbasement foundatson 

dram system (Drawing 25022-004, rev August 19, 1980) Outfall 3 was observed 

dunng the March 1994 sampling event flowmg at a rate of about 1 5 gpm (Appendix F) 

The basement and subbasement dmn systems (FD-371-2 and FD-371-3) may have been 

connected dunng the constsuchon of the Penmeter Secunty Zone in 1983 and all of the 

discharge is believed to be through Outfall 3 (Appendix E) 

e Outfalls 4, 5, and 6 are for the foundahon d m  system around the 517/518 substabons 
The d m n  pipes for Outfalls 4 and 5 (FD-371-4 and FD-371-5, respecbvely) are shown 

as 6-inch PVC pipe The pipe for Outfall 6 (FD-371-6) is shown to be cast iron on Site 

Ut~hty Plans drawings (Drawmg 15501-01 1-M, rev July 20, 1990, Drawing 15501-019- 

M, rev. July 20, 1990). The backfill mated  used around the pipes is unknown. 

(-0 h \~pvLts\o~8\ncwcst &\h11l-M2 OU (#/I 1/94 
DRAFI- 

100% Recyclcd 



I 
, I  
I 
I 
D 
'I 
I 
ID 
I 
I 

, I  
I 
I 
I 
I 
I 
I 
I 

II 

EG&G ROCKY FLATS PLANT 
Operable Unit No 8 
Technical Memorandum No 1 
Data Compdabon 

Manual RFP/ERM-9eooO11 
Sechon 3 (Rev 0) 

Effectwe Date 4108194 
Organlzabon Envmnmental Management 

Page 11 of 46 

Outfalls 4, 5, and 6 could not be located in 1983 (Hoffman 1983) Dunng site 

rmnnassances (December 1993), water was observed flowing through a dramage 

channel on the hllllside east of where Outfalls 5 and 6 are shown on Drawmg 25022-004 

(rev August 19, 1980) The source of the water may have been surface runoff or 

discharge from b u n d  outfalls. Hoffman (1981) lists analybcal data for samples collected 

from FD-371-5 m March 1981 

The dmn systems are connected Mr Dan Wistrand (EG&G, SWD) is confident that the FD- 
371-2 and FD-371-3 foundahon dram systems are connected although the locahon and date of 
connechon are uncertam Mr Wistrand stated that the roof drams for Building 371/374 are 

connected to the basement foundahon dmn system He has observed the outfalls dunng storm 

events and nohced a small flow mcrease at Outfall 2 and a significant increase in flow at Outfall 
3 The discharge from Outfall 2 is believed to be water that enters the d m n  system after the 
point of connechon to Outfall 3 (Blaha 1994) 

Two sampling locahons are currently associated wth Budding 371/374 

0 Stahon FD-371-MC is sampled at a metal culvert near Outfall 1 According to Mr 

Steve Barros, SWD, the source of the water is steam condensate (Appendix F) Samples 

are analyzed for the same parameters as foundahon d m n  and budding sump lmhons 

e Stabon FD-371-3 is located at Outfall 3 The source of water is from the foundahon 

drams around the penmeter and subbasement of Budding 371/374 
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Histoncally, water samples were also collected at stabon FD-37l-Composite, located in the 

dmnage ditch down gradient from Outfalls 5 and 6 near the T771 complex FD-371-Composite 

was removed from the samphng program because of the histoncal data from surface water 

samphng locabons further down gradient and the monitonng by OU6 (Barros 1992) 

3.4 BUILDING 440 - MODIFICATION CENTER 

Based on engineenng drawings (Appendix A), a foundahon d m n  system does not exist for 

Building 440 However, the Foundahon D m  Plans for Dmn Terminatmg Points (Drawing 

25581-1, December 9, 1975) mdicates one outfall for Buddmg 440 on the hillside to the south 

The outfall shown on Drawing 25581-1 was for a storm d m n  that ran underneath Buildings 440 

and 447 That outfall no longer exlsts and the pipe was rerouted to an outfall on the hillside 

south of Buildmg 664 (Photos 35127-34, 37233-00, AS1 1993, Appendix F) The foundahon 

dmns, storm sewers, and outfalls for the 400 Area are shown in Figure 9 

A CCTV video mspecbon of the storm sewer system for the 400 Area was performed in 1993 

(AS1 1993) This video footage revealed that a manhole exlsts in the storm sewer lines west of 

the northwest corner of Building 440 Field notes state that "a 6-mch PVC [pipe] enters [the] 

vault at northeast corner from [the] east, possibly a foundahon dmn around Building 440" 

(Smart 1994) This pipe is not shown on the drawings (Appendix A), but is apparently 

connected to a sump pump Water was observed discharging through this pipe at a high velocity 

dunng the video inspechon, and after a short penod of hme, the discharge stopped (Smart 

1994) The source of the discharge is unknown and is considered a data gap for Budding 440 

The manhole has not been sampled 
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All foundabon dmn water from the 400 Area eventually discharges to the outfall south of 

Building 664 and is sampled under the current foundabon dmn sampling program as FD-444- 

460 

3.5 BUILDING 444 - MACHINING AND LABORATORIES 

Based on the Foundahon Plans for Building 444 (Drawing 13608-44, rev March 3, 1953) a 6- 

inch foundabon dmn exists around the basement foundabon The dmn and backfill matenals 

are unknown The foundabon dmns slope toward the southern end of the basement known as 

"Area Way 2 " Data compiled from drawmgs and mtermews are presented m Figure 9 

Drawings of the process waste system for Building 444 (RF-44-127, January 18, 1952) show 

a pipe labeled as "footmg dmn" connected to the sump in the basement of the building and a 

4-inch pipe extendmg from the sump through the basement wall south of the sump Mr Ron 

Steckline (400 Area Ubhbes) confirmed that this pipe is the inlet to the sump The sump is the 

collecbon point for the foundabon dmn water (Steckhne 1993, Shepherd 1952) The sump 

discharges to the process waste system and the water is treated in Buildmg 374 

Two outfalls may exist for Bulldmg 444 foundabon dmns, but the number and locahons are 

unconfirmed (Yashan and Barros 1992) Samphng stabon FD-444-460, located on the lullside 

south of Bulldmg 664, is a major storm dmn system outfall for the 400 Area (AS1 1993) 

Because a connechon between the Buildmg 444 foundabon dmn and the storm sewer has not 

been idenbfied, stabon FD-444-460 is probably incorrectly named The second outfall has not 

been located Mr Tr~jillo (EG&G Civd Engineermg) reported that the FD-444-460 outfall was 

constructed in August 1987 (Tr~jlllo 1994) 
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3.6 BUILDING 447 - ASSEMBLY AND WASTE PROCESSES 

The Floor Trenches and Underground Piping drawmg (Drawing 1-3326-47, rev June 26, 1964) 

show that a 4-inch tde dmn exlsts around the western half of the basement foundahon The 

backfill matenal and fimshed grade elevahon are not indicated The layout of the foundahon 

dmn system is shown in Figure 9 This d m n  connects to the "mterceptor dmn h e , "  an 8-inch 

corrugated metal pipe that runs from north to south beneath the center of the budding The 

dmns slope to the east from the center of the west wall and connect to the "interceptor dram 

hne" at the north and south walls of the building 

The interceptor dram hne histoncally discharged to the hlllside south of the building as shown 

on the Site Utdity Plans (Drawmg 15501-052-M, rev July 20, 1990) The pipe is now 

connected to the storm sewer system (AS1 1993) that outfalls at the FD-444-460 sampling 

locahon south of Budding 664 

3.7 BUILDING 460 - NONNUCLEAR MA"ACTURING/STAINLESS STEEL 

MACHINING 

According to engineenng drawmgs (Appendix A), a foundahon dmn system does not exist for 

Building 460, although Yashan and Barros (1992) state that the system does exist Mr Ron 

Steckline (400 Area Ubhhes) confirmed Budding 460 contams no foundahon dmns (Steckline 

1993) 

Based on the Storm Dmn Layout (Drawing 36010-100, rev October 9, 1984), a storm d m n  

system is located around the east, west, and south sides of the buddmg The layout of this 

system is shown in Figure 9 The storm dram outfall was onginally located on the hlllside south 
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of the buildmg, but has been rerouted to the outfall south of Buildmg 664 (AS1 1993, Photos 

35 127-34, 37233-00) 

A video mspechon of the storm sewer (AS1 1993) showed that ten 6-mch polyvinyl chlonde 

(PVC) roof d m n  pipes enter the storm sewer along the west side of Budding 460 (Smart 1994) 

The video also revealed that a 6-mch PVC pipe enters the storm sewer on the east side of the 

budding, west of the northwest corner of Building 447 This pipe is possibly an abandoned 

sanitary sewer h e  or another roof dmn from Budding 460 or 447 (Smart 1994), and is not 

shown on any of the engineenng drawngs (Append= A) The video also revealed groundwater 

infiltratmg into the storm sewer system at several locabons near Building 460 through cracks in 

the pipes and offsets at the joints 

3.8 BUILDING 559 - ANALYTICAL LABORATORY 

According to engineenng drawings (Appendix A), a foundahon dmn system does not exist for 

Building 559 However, the tunnel between Buildmgs 559 and 561 does have a foundahon 

dram, as shown in Figure 10 Drawng 23452-102 (rev January 5, 1973) shows a pit in 

Building 561 constructed with a 6-inch d m n  around its extenor In 1974, a similar pit was 

constructed in Budding 559 with a foundahon dram of 6-inch perforated pipe around the extenor 

of the pit (Drawing 23452-203, rev September 1974) The two pits are connected by an 

underground tunnel The Building 559 dmn extends along the outside of the tunnel and bes into 

the existmg d m n  for the Buildmg 561 pit (Drawing 23452-203, rev September 1974) 

Both drams (Building 559 pit and Building 561 pit) discharge to a sump between the two 
buildings, near the northwest corner of the Buildmg 561 pit The sump formerly discharged to 

the storm sewer system west of Bulldings 559 and 561, whch discharged onto the hllside west 
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of Substahon 516 The outfall was histoncally sampled as FD-516-1 (Figure 8), but has been 

removed from the sampling program m 1992 as dlrected by Barros (1992) and the buddmg 

sump, considered to be more representahve of the foundahon dram waters, was added as FD- 

559/561 In March 1993, the discharge from the sump was rerouted to the sanitary sewer 

system using aboveground flexlble hose to Building 560 because carbon tetrachlonde was 

detected in samples from the sump Because it was rerouted to the sanitary sewer system and 

is treated at the STP, the sump is not currently sampled (Barros 1994, Gibbs 1993) 

3.9 BUILDING 707 - PLUTONIUM PROCESSING 

Based on engineenng drawings (Drawings RF-BZ-2045 1-05 through RF-BZ-2045 1-09, rev 

November 4, 1970), a 6-inch foundahon dmn system exists beneath Building 707 The pipes 

are surrounded by "graded filter matenal", however, the dmn matenal has not been reported 

The layout and elevabons of the drams are shown m Figure 10 The drams beneath the building 

slope to the west and he mto a pipe that runs along the west side of the building This pipe bes 

into the storm sewer at the southwest corner of the building The storm sewer outfalls east of 

Building 707 at the 750 culvert, and the water eventually enters the B-senes ponds 

Sampling is currently conducted at BS-707-2, a vault next to the coohng tower south of the 

building (Figure 10) According to observahons made dunng the March 1994 sampling event, 

the source of the water in the vault is hkely to be surface water runoff or groundwater 

mfdtrabng through cracks in the concrete rather than foundahon dmn waters from Budding 707 

(Appendix F) Water from the vault discharges into the storm sewer system north of the vault 

(Drawing 15501-030-M, rev July 20, 1990) 
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Histoncally, samples were collected at stabon BS-707-3, a "sump m 'old' process d m  manhole 

outside Door 3 to Budding 778" (Hoffman 1981) According to Mr. Steve Barros (SWD), h s  

locahon is no longer sampled because the sump has been dry smce approxlmately 1992 

(Appendix F) 

The storm draui outfall (750 Culvert) has been included in the samphg program from the 

beginnmg The idenbficahon d e  was onginally FD-707-1, although the discharge mcluded 

water from Buddings 559, 750, 776, 777, 778, and 707, and surface runoff from the land east 

of the buildings Barros (1992) stated that the 750 Culvert was bemg sampled on a weekly basis 

and that FD-707-1 was scheduled to be removed from the program The S W D  stopped sampling 

the 750 Culvert in August 1993 (Barros 1993, Appendlx B) 

3.10 BUILDING 771 - PLUTONIUM AND AMERICIUM RECOVERY 

Based on the Foundabon D m  Plan (Drawing 25581-5, rev December 9, 1975) and Site Utdity 

Plans (Drawings 15501-012-M and 15501-013-M, rev July 20, 1990), the foundahon d m n  

system for Budding 771 has three discharge locabons on the northwest side of the building 

However, the Foundabon Plan Secbon (Drawing RF-V71-10008, August 6, 1962) and Sewage 

and Dram Lines (Drawing RF-71-113-D, rev May 11, 1953) drawings show only the secbon 

of dram pipe along the north wall of the building and one of the discharge locahons The dmn 

pipe along the north wall of the buddmg is a 6-mch vitnfied clay pipe The layout of the 

foundahon dram system for Buildmg 771 and the mvert elevabons along the north wall are 

shown in Figure 11 

A storm dmn system compnsed of cast iron pipe exlsts beneath Building 771, according to 

Underground Plumbmg Plans (Drawings RF-71-100 through RF-71-104, rev May 11, 1953) 
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Several 6 inch downspouts that are presumably connected to the building roof dmns connect to 

the storm dmn system Numerous floor dmns within the building also discharge into the storm 

sewer system, which discharges to Manhole No 3 

The three discharge locahons for Building 771 foundahon dmns and storm sewers are descnbed 

below 

e Discharge 1 is a pipe that discharges to Manhole No 3 near the northwest comer of 

Building 771 (Figure 11) Manhole No 3 onginally discharged to ground surface north 

of Building 771 The outfall was rerouted to the storm sewer north of the plant site at 

an unknown date A construcbon drawlng for the Penmeter Secunty Zone fence 

(Drawing 27550-050, rev May 10, 1982) indicates that the discharge pipe from the 

manhole is plugged and a gate valve has been installed on the pipe which connects to the 

storm sewer Mr Dan Wistrand (SWD) reported that the manhole discharges to the 

small pond on the north side of Building 774 (Blaha 1994), although drawings do not 

confirm this 

0 Outfall 2 is the southernmost outfall on the west side of Building 771, and it discharges 

from a 6-inch corrugated metal pipe to the ground surface west of the building, according 

to the Site Uhlity Plans (Drawing 15501-013-M, rev July 20, 1990) This outfall has 

not been located 

e According to the Foundabon Dmn Plan (Drawmg 25581-5, rev December 9, 1975), 

outfall 3 discharges to the storm sewer on the west side of the building This secbon of 

foundahon dmn was constructed for the addibon on the west side of Building 771 

I 
I 
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The Budding 771 sampling locabons have changed through bme Imbally, stabon FD-771-1, 

west of the budding, was the only Buddmg 771 foundabon dram samphng stabon (Werkema 

1977) This stabon probably represented the southernmost outfall on the west side of the 

buddmg and may have discharged at ground surface Hoffman (1981) idenbfied a second 
foundabon dram outfall and samphng stabon, FD-771-4, located on flat ground west of FD-771- 

1 Hoffman (1983) stated that these outfalls no longer exist because of construcbon of the 

Penmeter Secunty Zone in 1983. However, a review of the Penmeter Secunty Zone Plan 

(Drawing 27550-050, rev May 10, 1982) does not indicate that these outfalls were removed 

These samphng locabons were deleted from the program and the outfalls were either rerouted 

to the storm sewer system or abandoned in place 

The idenbficabon code FD-771-1 has been used for two separate locabons Before 1983, FD- 

771-1 referred to the outfall pipe descnbed above From May 1993 to the present, FD-771-1 

refers to a locabon "approximately 50 feet southwest of the southwest corner of the old 773 

guard post" (Barros 1992) This locabon is a surface inlet to the storm sewer system 

Two sumps in Building 771, BS-771-2 and BS-771-3, have been sampled histoncally BS-771-2 

was located "in Room 146" and was sampled from 1977 through 1980 BS-771-3 was located 

"in the Elevator Pit" (Yashan and Barros 1992) There is no record of the dates that BS-771-3 

was sampled These stabons have been deleted from the current program because the sumps are 

pumped to process waste and samphng would requm special precaubons (Hoffman 1983) 

3.11 BUILDING 774 - OLD PROCESS WASTE TREATMENT FACILITY 

Building 774 has undergone construcbon and foundahon dram system changes smce the building 

was constructed in 1952 The onginal building Plans and Elevabons drawing (Drawing RF-74- 
I 
I 
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1-G, rev November 1953) indicates that a &inch Ole foundabon dram exists around the 

penmeter of the budding and discharges to the ground surface north of the northwest comer of 

the building The discharge pomt may correspond to a storm sewer outfall FD-774-1, located 

northwest of the building, accordmg to the Site Ublity Plans (Drawing 15501-013-M, rev July 

20, 1990) There have been several addihons to Building 774, including the West Addibon in 

approximately 1962, the East Addibon in approximately 1965, the South Addibon in 1973, and 

the Waste Treatment Addibon (North) in 1990 The Foundahon Dmn Plans (Drawing 25581-6, 

rev December 9,  1975) indicates that 4-inch PVC foundahon dmns were constructed for the 

north and east addibons The layout of these dmns is shown in Figure 11 

A foundabon dmn outfall and a storm dmn outfall were constructed to accommodate the 

expanded dmn system, according to the Site Utdity Plans (Drawing 15501-013-M, rev July 20, 

1990) An 8-inch foundahon d m n  was also constructed along the south and west walls of an 

addibon on the south side of Building 779 The foundabon d m n  may discharge to this storm 

sewer 

Three outfalls exist for the foundabon dmns for Buddmg 774, one of whch is sampled regularly 

under the current program The three outfalls are shown in Figure 11 and are descnbed below 

Outfall FD-774-1 is a storm sewer discharge pipe located along the west side of Building 

774 A segment of the storm sewer system intersects the west side of Building 774 

(Drawmg 15501-013-M, rev July 20, 1990), and the foundabon dram for the southern 

budding addihon probably connects to the storm sewer there Hoffman (1983) descnbes 

the storm sewer outfall locabon as a sampling locabon, but the ongmal foundabon dmns 

may or may not have been connected to the storm sewer A review of the 24 hour 

CCTV video footage of the storm sewer system would help to idenbfy this connecbon 
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The northern addihon to Budding 774 was built at the locahon of the onginal discharge 

pipe and the pipe may have been rerouted dunng the construchon Discharge from the 

storm dram (FD-774-1) flows into a small pond north of the budding and mto North 

Walnut Creek However, Yashan and Barros (1992) state that water from the pond is 

collected m the OU4 Interceptor Trench System and treated The outfall was flowing 

dunng the site reconnamances (Appendix F) and is sampled regularly under the current 

program. 

0 Outfall FD-774-2 is a 4-mch PVC pipe that drams the foundahon of the north addibon 

(Drawng 37728-002, rev March 9, 1990) The pipe was intended to discharge to the 

small pond north of the budding, but is consistently dry (Wagner 1993, Appendlx F) 

The dram may have been blocked dunng construchon on the north side of the building, 

but no documentahon exists to confirm that the dmn was rerouted or plugged Mr h c k  

Wagner (Building 774) stated that the dram was traced back from the outfall and was free 

from obstrucbons (Wagner 1994) Outfall FD-774-2 has never been sampled but is 

checked at each samphng event to confm that it is dry The March 1994 samplmg 

event confirmed that FD-774-2 was dry (Appendm F) 

0 Outfall FD-774-3 is a 6-inch corrugated metal pipe storm d m n  located on the hillside 

northeast Building 774 (Drawing 15501-013-M, rev July 20, 1990) A 4-inch PVC 
foundahon dram on the south side of the east addihon connects to the storm dmn, which 

has never been sampled and is usually dry (Appendm F) Discharge from this outfall 

would be collected in the OU4 dram system and treated (Appendix F) 

A subgrade dmnage system was mstalled in Room 103 to alleviate flooding problems in the 

basement of Buddmg 774 after the construchon of the north side addihon (Waste Treatment 
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Addihon, Drawing 37728-002, rev March 9, 1990) The subgrade dramage system consists of 

a sump (2-foot 6-mch well casmg) whch extends approximately 3 feet below the basement floor 

(Drawing 29655-470, rev May 1 1 ,  1990) The sump pumps the groundwater from beneath the 

bulldmg mto a holdmg tank at a rate of apprommately 3,500 to 6,000 gallons per month 

(Wagner 1994) The water from the tank is transported by truck to Buildmg 374 for treatment 

3.12 BUILDING 732 - SUPPORT; BUILDING 776 - PYROCHEMISTRY, WASTE 
REDUCTION, AND PREVENTIVE MAINTENANCE; BUILDING 777 - 
ASSEMBLY AND PRODUCTION SUPPORT LABORATORIES; BUILDING 778 - 
LAUNDRY, LOCKER ROOMS, AND MAINTENANCE SHOPS 

Dunng data compllahon tasks for Operable Unit 9, drawings were observed that idenhfied 

foundahon dmns for these three buildings These drawing numbers are as follows (dates 

unknown) 

Building 732 D25845-1 and 4 

Buildmgs 776, 777, 778 D2545-1 Sheet 5 

Preliminary efforts to obtam copies of these drawings were unsuccessful However, it is 

expected that these drawings WIU be obtillned before the finalizahon of this Technical 

Memorandum The 

foundahon dmns wlll be added once the referenced drawmgs are obtatned 

The outlines of Bulldings 776, 777, and 778 are shown in Figure 12 
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3.13 BUILDING 779 - RESEARCH AND DEVELOPMENT 

Engineenng drawmgs for the ongmal Building 779 (Appendix A) do not show foundahon drams 

although the local water table was recorded at approximately 5,975 feet dunng the spnng of 

1992 The bottom of the footmg elevabon for the basement is shown as 5,959 feet, 

approximately 20 feet below the elevahon of the foundahon dram on the buddmg addihon 

Dunng a February 3, 1994 internew, Mr Carl Gibson (Budding 779 Uhhhes) stated that he 

was not aware of any d m s  or sumps which would collect groundwater around the basement 

He stated that the basement frequently has problems with groundwater infiltrahng through the 

foundahon dunng the hgh water table months Four large concrete tanks are located beneath 

the basement of the bulldmg and extend approximately 30 feet below the basement floor Mr 

Gibson stated that groundwater infdtrates mto one of the tanks through cracks 111 the concrete 

(Gibson 1994) These tanks are checked datly and the water is pumped to Building 374 for 

treatment 

Based on the Foundahon Dmn Plan (Drawing 25581-7, rev December 9, 1975), a foundahon 

dram exists for the Building 779 addihon, which was constructed in 1968 The layout of the 

foundahon d m n  system is shown III Figure 13 According to the Gradmg and Dmnage Plan 

(Drawing 201 12-01, rev September 12, 1968), a 6-inch open ble dmn begins at the northern 

part of the western wall and contmues along the northern wall of the buildmg The dmn slopes 

from the western wall to the east along the northern wall of the buildmg and connects to a 10- 

mch vitnfied clay storm d m n  The storm dmn discharges onto the hillside north of the solar 

ponds (Drawing 15501-021-M, rev May 14, 1990) 

Dunng a number of site reconnassance, two outfalls were observed on the hillside north of 

Building 779 One of these outfalls is the discharge point for foundahon dram waters, however, 
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i t  is u n c e m n  which outfall The 24-hour CCTV video footage of the storm sewer system may 

be helpful in idenhfylng these outfalls Sampling stabon FD-779-1, an 18-mch corrugated metal 

pipe on the hdside, has been sampled as representahve of the foundabon dmn water from 

Bulldlng 779 since the inihahon of the program Dunng a number of site reconnassance, water 

was observed flowing from outfall FD-779-1 at less than 0 25 gallons per minute (visual 

eshmabon) Discharged water is reportedly collected by the OU4 dram system (Barros 1993) 

A second outfall from a 10-inch pipe approximately 10 feet to the east was also observed dunng 

site reconniLlssance and the March 1994 sampling event (Appendix F) It is believed that this 

second pipe could actually be the discharge point for the foundabon dmns of Building 779, and 

it is uncertam whether the correct outfall is being sampled as FD-779-1 (Appendix F) The 10- 

inch pipe is currently being sampled as SW85 in the surface water sampling program 

3.14 BUILDING 790 - LABORATORY AND SUPPORT 

Engineenng drawings (Appendix A) do not show foundahon drams for Building 790, which was 

under construcbon at the hme of the most recent drawings However, Barros (1992) stated that 

foundabon dram FD-790 IS located in a manhole, which is part of the storm sewer system near 

the southwest corner of the bulldmg The 24-hour CCTV video footage of the storm sewer 

system may be able to clanfy the storm sewer and foundahon dram layout for Building 790 

The manhole was sampled as FD-790 for the first hme in March 1994 
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3.15 BUILDING 850 - ADMIN'ISTRATION 

The First Floor Plan (Drawing 28234-106, rev December, 12, 1985) shows a 6-inch vitnfied 

clay foundahon dram around the penmeter of the basement The backfill matenal is unknown 

The layout of the d m n  system and outfall locahon are shown m Figure 14 The foundahon 

drams in Budding 850 slope fiom the northwest corner toward the southeast corner of the 

basement From there, the dram discharges through &inch vitnfied clay pipe to an outfall on 

the hdside south of Building 850, approximately 50 feet south of the plant secunty fence 

Hoffman (1983) referred to the outfall as FD-860-1 In 1986, the idenbficahon code was 

changed to FD-850-1 (Barros 1992) Barros (1992) stated that the outfall "is marked by 

vegetation which clogs the flow of water and makes sampling impossible" and "the vegetabon 

wdl have to be removed if future samphng is desired " The outfall is usually dry and, therefore, 

has never been sampled FD-850-1 was removed from the sampling program in 1991 

3.16 BUILDING 865 - MATERIAL AND PROCESS DEVELOPMENT LABORATORY 

The Cast-In-Place Pile Plan (Drawing 21 141-01, rev June 15, 1972) shows that Building 865 

has a 6-inch perforated asbestos subdmn in four segments The detals of each segment are 

illustrated in Figure 15 The southern segment slopes to the east from the southwest comer of 

Building 865 and connects to a 6-inch storm dram at the southeast corner of the buildmg The 

storm dmn flows north from the southeast corner of the budding to a burldmg sump (BS-865-2) 

south of Door 1 The southwestem segment also onginates at the southwest comer of the 

budding and flows to the north The northwestern segment flows to the south along the west 

wall and joins the southwestern segment in the middle of Budding 865 The fourth segment 

flows from this juncture to the east, under the burldmg, and discharges to the sump (BS-865-2) 
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The sump discharges to the east through a 2-inch steel pipe (Drawmg 21112-01, rev June 12, 

1972) that daylights at a low spot on the west side of the 800 Area portal guard post December 

22, 1993 observabons noted water flowing through this pipe BS-865-2 is sampled under the 

current foundabon dmn sampling program 

Another sump, idenbfied by Mr Steve Barros as BS-865-1, was observed on the west side of 

Building 865 (Appendix F) The sump was not found on engineenng drawngs (Appendix A), 

and the source and deshnabon of the water in the sump have not been determined However, 

based on visual observabons and conversabons with Mr John Lyons (EG&G, 800 Area 

Ublibes), BS-865-1 probably collects groundwater and discharges to the ditch west of the 

building (Lyons 1994) BS-865-1 is sampled under the current program 

3.17 BUILDING 881 - RESEARCH AND GENERAL SUPPORT (PREVIOUSLY 

MACHINING) 

Engineenng drawings (Appendix A) show that Building 881 has three separate 

foundabon/underdmn systems which discharge to different locations The three systems are (1) 

a foundahon d m n  system located around the extenor of the foundahon, (2) a storm dram system 

located underneath the building, and (3) a dram system located in the floor of the uhhty tunnels 

These systems are shown in Figure 16 The foundahon dmns and ubl~ty tunnel dmns are 

discussed in the following sechons 

The Foundabon Dmn Plan for Building 881 (Drawing 25581-2, rev December 9, 1975) shows 

that the foundabon dmns around Building 881 are constructed of 6-inch perforated galvanized 

steel, with secbons of 6-inch vitrified clay pipe. According to the Foundahon Dram Lines plan 
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2.0 OPERABLE UNIT 8 SITE CHARACTERIZATION 

Infornabon presented 111 the followmg dwxssion of MSSs IS taken from descnpbons presented 

m the Hstoncal Release Report (DOE, 1992a and 1992b) for the RFP, engmeermg designs 
dramgs, and facihtm dramgs For several IHSSs, this mformabon was recently updated by 
Doty & Assocrates, Boulder, Colorado, as part of a subtask to prepanng this Work Plan. This 

research has been mcluded m the MSS descnpt~ons provlded below and is also prowded 111 

Appendur B Thrs resemh mcludes addihonal background mformabon regardmg release 
mechamms, rewions to MSS sue and locatlon, and the nature of operatlons and potentd 

contarmnants occufnng at a gven We. This research (Appendu: B) IS currently berng duected 
to the EG&G H ~ ~ t o n d  Release Report (HRR) manager and WIU be mcorporakd mto quarterly 
updates of the HRR. 

0 

2 1 PREVIOUS INVESTIGATIONS AT OU8 

Due to its locabon wthin the RFP and its sm, OU8 IS adjacent to and/or overlain by several 

other OUs, mcludmg: 
OU2 - 903 Pad, Mound and East Trenches 
OU4- SolarPonds 
OU6 - Walnut Creek Dramage 
ou9 - 
OUlO - Other outslde Closures 

OU13- 100Area 
OU14 - Radoacbve Sites 

original Process waste Lines 

OU12 - 400/800 Area Sites 
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OU15 - h a d e  Bddmg Closures and, 
OU16 - LOW Prr011ty Sites. 

Several of these OUs are either currently undergomg stuhes or have had studtes completed 
recently that a~ Uely to provide data supporting the determmauon of the nature and extent of 

contanmabon at OU8. In addtbon, sevefal mvesugaons and studles have been undertaken at 
OU8, 111 response to sp& and other madents related to the mdtvidual MSSs These 
mvesbgabons (DOE, 1992a and 1992b, and EG&G, 199oc) and studles mclude the followmg. 

"774 Spd-Tank 66 Analyucal Report," L.P. Johnson, 1981, EG&G Internal 
Report. 

"776 U~LIIWS Compressor House Od Spill," RE. Smith, 1986, EG&G Internal 
Report. 

"Buldmg 559 Groundwater Contarmnatton," M.V. Werkema, 1977, EG&G 
Internal Report. 

CEARP Phase I, Effluent Rpe, 700 Are& 

"Decontatrunahon of Bddmg 76 and E n m n s  Followmg Incident of June 12, 
1964," JB. Owen, 1964. 

"Dspositlon of South Sectlon of Clay Lured Pond m Relatton to Proposed 
Buildmg 79," E.S. Ryan, 1962. 

"Engmeeemg and Geolog~c Invesbg&on for Two Addmons to Buildmg No. 774, 
AEX Rocky Flats Fac~hty," Woodward-Clevenger & Associates, 1970. 

Evaporatlon Ponds, AH Voight, 1971. 

"Fa SIR 87-6-774 1 Causbc Spill," D.O. b s e U  and F.P. McMenus, 1987. 

"Fire--Burldmg 71, September 11, 1957," J.B. Owen, 1957 

"-tory of 207 Solar Evaprauon Ponds and Nitrate 111 Walnut Cnxk," J.B. 
Owen, 1974 
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0 "Invesugauon of Raboacumty Found m 701 Bulldmg Sanrtary Sewer Backnow 
and m 995 Bulldmg Outfall, June 7-13, 1972," Werkema, 1972 

0 "orl Spdl Documentauon," M L. Pancio, 1986 

0 "RCRA Closure Plan Tanks T-40, T-66, T-67, T-68 Hazardous Waste 
Management Umt 55 for USDOE - Rocky Flats Plant T m m c  Mmed Waste," 
Rockwell, 1989. 

0 "Report of Invesugauon on a Recent Process Waste Prpehe Leak," C.T Illsley, 
1980 

0 "The Composiuon of Pond 2A," RL. Delnay, 1959. 

Map Figure 2-1 illustrates the locabon of all known IHSSs and PACs that are currently known 

wthm the boundaries of OU8 Invesbgaons regardmg the potenual for Contamtnahon to e m t  

at many of these MSS wdl be undertaken accordmg to the schedule of mvesugabons pertamng 
to the respecuve Operable Umt. The locabons of IHSSs that wdl be dmussed and mveshgated 
m thrs Work Plan for OU8 are mdxated m purple on Figure 2-1. Table 2.1 hts the MSS 
numbers and names of each site to be mveshgated dunng mplementahon of the Work Plan for 
Operable Umt 8 Table 2.2 hts the number of all IHSSs located wthn OU8 excluslve of those 

planned to be mvesbgated m thrs Work Plan (i.e., Table 2 1). and all PACs and the Operable 
Umt m whch it IS currently located. 

2 2 REGULATORY BACKGROUND AT OU8 

The Phase I RFYRI and all response achmttes performed by DOE under the IAG are planned so 
as to be conslstent wth CERCLA, the Nahonal Contmgency Plan (NCP), R C U  the Colorado 
Hazardous Waste Act, and pertment EPA gwdance documents However, the pnmary source of 
the scope of work for the OU8 Phase I FWRI IS the IAG, whch formulates a phased approach 
for mvesugauon and remedmbon tadored to the parhcular q m m e n t s  of RFP. Accordmg to 

the IAG, the Phase I RFI/RI wrll detemune for each MSS the source and extent of contmmauon 

2-3 
pi.rl 

r*rar)a 1.1992 



0 ENVIRONMENTAL RESTORATION PROGRAM Manual 21100-WP-OU8 01 
2 0, R e v 2  " Phase I RFyRI Work Plan 

OperableUmtNo 8 Page 
700 Area Effechve Date 

Secbon No 

m sod, sehen t s ,  surface water, groundwater and au; i d e n q  ad&bonal mvesbgabons work 
needed, and provlde mformabon for a Human Health Rusk Assessment and Enwonmental 
Evaluabon If further charactemon of contammatton wthm the OU8 area IS r e q m d  

mvolvmg groundwater (alluwum and Arapahoe Formabon), surface water, and biota, it IS 

anocipated these wdl be addressed m a Phase II RFI/RI. 

2.3 CURRENT CONDITIONS AT MSSs Wl" OU8 

The c m n t  condrbons descrrbed in thts subsection are based on htstoncal reports, review of 
hstoncal photographs, site vmts, and mterwews wth former and present RFP employees Figure 
2-2 1s a map of OU8 showmg outlrnes of m&wdual IHSSs. Figures 2-3 through 2-26 are 

photographs and detaded maps of each MSS. The locahons and sues of MSSs presented m thu 

Work Plan are based on research of records and mterwews wth RFP employees and updated 
from the most recent HRR (DOE, 1992a and 1992b) The IHSS mformabon was compded 
considenng recent mformabon o b m e d  by Doty and Assomites whch 1s present m Appendrx 
B 

0 

2.3.1 MSS 118.1 - Solvent S p m  West of Butidmg 730 

IHSS 118 1 IS related to a 5,OOO-gallon underground steel storage tank that conmed carbon 
tetrachlonde located adjacent to the west side of Buildmg 730, just north of Burldmg 776. 
Persons mtemewed for the CEARP report recalled a spdl of 100 to 200 gallons of 
tnchloroethene (TCFi) north of Burldmg 776 pnor to 1970. These persons &d not recall any 

mibgabon efforts to control the spill or clean-up operations. However, the pracbce at that tune 
was to flush the affected areas with large volumes of water. No documentabon was found 

d e t a h g  response to sp& whxh occurred dmng f&g operabons m the 1970s (DOE, 1992a) 
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On February 26, 1976, corroded pipmg leaked carbon tetrachlonde mto the tank's sump pit. 
What has been descnbed as a "comderable" quantlty leaked and was subsequently pumped out 
of the pit onto the ground. Other documents mhcate that thu release was the result of a lealung 

valve (DOE, 1992a) It was speculated that the tank or its associated pipes m the sump could 
have been releasrng the carbon tetrachlonde mto the ground (DOE, 1992a) Documentatlon was 
found whrch detatled the cleanup of spllled hqwd, mcludmg that pumped onto the ground 

(Append= B). 

On June 18, 1981, the tank faded, releasmg carbon tetrachlonde mto the sump. The tank was 
subsequently removed followmg this failure (DOE, 1992b). 

MSS 118.1 was onpa l ly  defined as a SO- by 180-foot a m  between Burldmgs 776 and 701 

(EG&G, 19%). HRR informmon mdicates that the tank was located adjacent to the west of 

Buldmg 730. Therefore, it was proposed that this MSS bq re-defined as a 20- by &foot area 

centered m u d  the former tank locatlon adjacent to the west of Buildmg 730 (DOE, 199%). 

More recent mfOrmahOn prowded by Doty & Assocrates (Appenh B), indxate that MSS 118.1 
be re-defined as a 30- by 13-foot area located adjacent to the east slde of buddmg 701 (Figure 

2-3) 

Drawgs, including D-13491A. D-l3492A, and D-134934 provlde dunensions and detads of 

the tank whch may be of mportance when planmng the enwonmental mvestlgatlon of the area. 

These drawmgs mQcate that the length of the tank (nortb/south) was approxlmately 14 feet, and 

the Qameter was approxtmately 8 feet The south end of the tank was enclosed m a concrete 
structure whch prowded marntenance access and encased the pipmg. The dunensions of the 
concrete structure were approxrmately 6 feet wde, 12 feet long, and 12 feet deep. The wall 

th~ckness was approxlmately 9 mches. An 18-mch square sump pit located m the Southwestern 
comer at the bottom of the structure provlded dramage. The bottom elevatlon of the intenor of 

the structure was at 5,976 feet and the top of the structure was at 5,988 feet. The ground surface 
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around the structure was approxmately 1 foot below the top of the structure This structure 
encased only approxmately 3 feet of the south end of the tank. The tank was supported by the 
concrete structure and a concrete footmg approxmately 3 feet wde located at the north end. It 

1s unclear from the design drawmgs how deeply the north porbon of the tank (that was not 
enclosed m the structure) was bmed. The m a t e d  whch had surrounded the north pomon of 
the tank 1s unknown The ground surface around the tank locatlon was d h d  (EG&G, 19%) 

The area 1s currently relamely flat and mcludes both paved and unpaved surfaces. h o r  to 1968, 

the en- area was unpaved. The l m o n  1s hghly congested wth overhead, ground-level, and 
underground pipes and u U ~ W ~  

2 3.2 MSS 118.2 - Solvent S p a  South End of Buldmg 776 

Avadable r e f m n m  state that MSS 118.2 conssts of a 5,000 gallon, above ground carbon 
tetrachlonde tank located wthm a bermed area between the north side of Buddmg 707 and the 

alleyway south of Buildmg 778 (Figure 2-4) In June 1981, the tank ruptured and leaked solvent 
onto the ground, contammatmg the sod. An unknown amount of carbon tetrachlonde was 
released m thts mcident. The tank and the area of the spa were subsequently cleaned up. 

Matenak that were contarmnated, were boxed and shpped to Nevada and mate- that were not 

were k l y  placed m the present landfjfl (IHSS 114) No documentaUon was found whch further 
detaris response to ttus occurrence. It 1s not known whether samphg and analysrs was 

conducted to venfy the complete removal of contammated sod (DOE, 1992b) 

MSS 118.2 was ongrnally defined as a 30- by 70-foot area south of Buildmg 776 (EG&G, 

199Oc) The HRR more precrsely located thts MSS between the north slde of Buddmg 707 and 
the alleyway south of Buddmg 778. More recent mformabon prowded by Doty & Associates 

(Appendur B) m&cates that MSS 118.2 be redefined as an ma appromately 30 by 20 feet 
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adjacent to the north side of Burldmg 707 (Figure 2-4) The area occupies part of the long, 
narrow alley between Buldmgs 707 and 778 

The surroundmg area IS flat and fully paved, and receives moderate M i c .  

2.3.3 MSS 123.1 - Valve Vault 7 Southwest of Buildmg 707 

MSS 123.1 IS related to leaks at Valve Vault 7 whch IS part of the New Process Waste Lzne 
system and controls the 800 Area man process waste h e  (Figure 2-5). This valve vault was 
constructed to replace the ongmal vault (also designated Valve Vault 7), whch was located west 
of Buldmg 707 several hundred feet to the north. The on@ Valve Vault 7 was removed m 
March 1973 and t h s  locmon corntutes MSS 123.2 (EG&G, 199Oc). The leadmg agency 
(Appendx B, CDH, Apnl 21,1992) has transfemd MSS 123.2 to OU9. Therefore, MSS 123.2 

has been removed from the OU8 Work Plan. 

On Apnl4, 1983, a check valve m Valve Vault 7 malfuncboned, allowmg process wastewater 
to backflow mto the sump. The vault filed wth process wastewater and overflowed. The hgh- 
water-level alarm system m Valve Vault 7 was apparently moperatwe at the tune of the overtlow 
h.ocess wastewater m e d  mto an adjacent storm runoff collecbon system dmh near the Bghth 

Street and Sage Avenue and flowed east toward South Walnut Creek and the B-Senes dnunage 
ponds Figure 2-5). Runoff was noaced flowmg across the former 750 Padung Lot and through 

the Bulldmg 991 normal runoff w a g e  (Appendm B). 

The transfer of hqud waste from the holdmg tanks at Buildmg 881 was duxonmued after 
wastewater was identrhed flowmg out of Valve Vault 7 Temporary drlres were constructed to 

contam the ovefflow. A dam was constructed ~tl the &tch east of the guard shack at Portal #1 

and another dam was placed just west of Guard Shack 762 Drarnage from the area was dverted 
to Pond B-1 (DOE, 1992b) 
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F l d  - 1.1992 



e 

ENVIRONMENTAL RESTORATION PROGRAM Manual 21100-WP-OU8 01 
Phase I RFYRI Work Plan sechon No 2O.Rev;Y” 
OperableUmtNo 8 Page 8 o f s 2 6 b  
700 Area Effecbve Date Decemhrr_LloQI) BP 

The malfuncttomg check valve was repamd or replaced, the sump pump was replaced, and 
repau of the electrrcal system was mtmted A new type of check valve was ordered for all the 

check valves m the waste transfer system. The dttch along Sage Avenue between Valve Vault 
7 and Nmth Street was cleaned of all vlslble contammuon. The excavated matenal was stored 
for dryrng m the old Burldtng 771 parlung lot whch IS neither an MSS or a PAC (DOE, 1992a). 

Standard procedures would have momtored for radmbon but nothmg else. ThrS area IS a few 
hundred feet northwest of Buildmg 771 (Figure 2-5) This area was used as a parkmg lot for 

Buldmg 771, however, the pavement hstory IS not known. Invesbgattons of ths area a~ 

ed as part of thYS Work Plan. 

123.1 was ongmlly defined as a 30- by 30-foot area southwest of bulldmg 708 centered 
I 

Valve Vault 7, and Immedntely adjacent to the PA between the m e r  fence and the 
(EG&G, 199Oc). The HRR stated that IAG maps rmslocated ths MSS m the 

O n g d  Process Waste b e  (OPWL) valve vault whch IS several hundred feet 

, 1992a) The HRR suggested that based on thYS mfoxmatton, the proposed 
definrng ths IHSS m the IAG be extended to mclude the storm runoff collecbon 

hth Street and Sage Avenue and conhnue to the extent of Pond B-1 (DOE, 

mformatlon provlded by Doty & Associates (Append.m B), mdcates that 

123.1 conslsts of the area where the valve vault was located Speafically the area south 

a of approxmately 40 by 40 feet) and the drrunage d m h  south of Sage 
nue and west of Nmth Street. Smce the spdl entered a pipehe at the lnterSeCbOn of Sage 

ue and Nmth Street, the IHSS does not extend beyond ths pomt (Figure 2-5). Also 

ded IS the area of the old Buildmg 771 parlung lot. 

to the east and mcludes both paved and unpaved surfaces. Access to the 
the tuea IS resmcted by the PA, whde the penmeter road to the north IS heady travelled 

ad electnc h e s  and underground process waste hes  emt m the are& 
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2.3 4 MSS 135 - Coohg Tower Blowdown - Northeast of Bddmg 374 

IHSS 135 1s related to coohg tower (Burldmg 373) that serves Buildmg 374 whch was 
constructed m the md-1970s In 1979, because of a concem of tmum posslbly bemg m the 
water, a proposal was made that ovefflows and dram pipmg from the coolmg towers should be 

made to the saflltary sewer (Appencfix B) The coohg tower blowdown €tom W structure 1s 

currently piped mto the sewage treatment plant. These coohg towers have had the abhty mce 
appromately 1981 to accept recondensed evaporator water from Buildmg 374. Evaporator 
water 1s roumely sampled and analyzed and may be transferred to either the coohg towers or 
to the Burldmg 443 boders A 1989 water balance study mhcated that 11.3 d o n  gallons of 
recondensed Burldmg 374 evaporator water went to the Burldmg 443 boder and 2 d o n  gallons 

went to the Bddmg 373 coohg towers Ths 2 d o n  gallons of water was combrned wth 
other plant raw water for the coohg tower makeup water (Appenh B). @ 
A holdmg pond 1s located south of the coohg towers, across a paved dnve, and currently serves 

as secondary contarnment for Tanks 808A and 808B. The holdmg pond was ongrnally clay hned 
and was used to c o n m  surface runoff from around Buildmg 374. It was concreted III 
appromately 1986 for the purpose of s e m g  as secondary contarnment for the two tanks, w k h  

were constructed m 1986, as well as contammg surface runoff A sluce gate 1s located at the 

northeast comer of the pond wrth a connectmg culvert that Wts water mto a drarnage toward 
North Walnut Creek (Appendut B) 

Persons mternewed for the CEARP Phase I report mcllcated that areas near the Buildmg 374 

coohg tower were affected by blowdown water However, Burldrng 374 personnel stated that 

blowdown water 1s routed through an underground pipe mto the RFP's mtary sewer system for 
treatment (DOE, 1992b) The underground blowdown water pipe extends out through the 
southwest comer of the coohg tower a 
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MSS 135 was ongmally defmed as a 100- by 150-foot area southeast of Bulldmg 374 (Rockwell, 

19860, but the coohg tower IS actually northeast of the burldmg (DOE, 1992b). HRR 
mformahon mdlcates that the pond was north of Bulldmg 374 at the turn m the asphalt road and 
that ths MSS IS mgularly shaped Current mformmon (Appendur B) updatrng the June 1991 
Fmd HRR states that a 1981 event mpacted the holdmg pond located to the south of the coohg 
towers 
outlet of the culvert. 

approxrmately 115 feet by 40 to 50 feet wth a panhandle that extends approxunately 50 feet to 

the northeast. 

700 Area Effmve Date. 1. 1 s  

I 
I 

I Therefore, the MSS boundary should be located around thrs holdmg pond and at the 
The updated dunensions of thrs MSS, as shown on Figure 2-6, are 

I 
I 

I 

No documentabon was found specfically identrfymg or descnbmg the enmnment  unmedmtely 
sunoundmg the coohg tower as bemg mpacted by the coohg tower blowdown (Appeadm B). 

The ground smundmg the coohg tower IS unpaved, flat, and is hghtly used for storage 
(EG&G, 199Oc). 

,a 
2.3.5 MSS 137 - Coohng Tower Blowdown - Burldrngs 712 and 713 (IAG Name. Burldmg 

774) 

MSS 137 IS related to coohg tower Bluldrngs 712 and 713 whch are located adjacent to each 

other south of Bulldmg 774 and north of Bulldmg 777. Buildmg 712, the westernmost of the 

two, was constructed m 1962 to semce Bulldmgs 776 and 777. Bluldrng 713 was constructed 
m 1966 to prowde ad&honal coohg tower capmty. D m g  consmcbon of Burldmg 713, 
several laundry and p m s s  waste h e s  were rerouted to make room for the new buddmg (RFP 

Engmeermg Drawmg 14267-9 rev. A, Recommended January 19,1966). It IS unknown d these 
underground pipes were removed, rerouted, or abandoned in-place. The area sunoundmg these 
coohg towers, e s p a l l y  lmmedmtely south of the buildmgs, IS charactemd wth an abundance 
of aboveground and underground pipes and other structures. Elevation of the ground surface near 
the buddmgs IS approxrmately 5982 feet MSL procesS waste mvert elevabons m the area south @ 
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of the burldmgs are as deep as four feet, approxlmately 5978 feet MSL. Burldmgs 702 and 703 
are pumphouses for Buildmgs 712 and 713, respechvely The coohg tower sump for Burldmg 
712 1s located between the coohg tower and the 702 mUnphouse (Appendix B) The Bwldmg 

776 coohg towers blowdown water IS treated m the wastewater treatment plant It IS thought 
that the blowdown water dram from the coohg towers through extenor underground pipes at 
the south end of the buddmgs (DOE, 1992b) 

The coolmg towers have been damaged by wmd and ram and the west tower (Bddmg 712) has 
been reuded at least once Burldmg 712 cmnt ly  has open panel udmg; Burldmg 713 currently 
has open slat sidmg The slat sidmg allows some water to spray out of the tower onto the 

surroundmg ground surface. The ground mmeduitely around the east SI& of Buldmg 713 was 
puddled from overspray dunng a August 20, 1992 wit Bwldmg 712 was not operat~onal on 
that day and has been moperatwe for qute some tune (Appenduc B). 

In the past, operahon of the towers have been alternated seasonally; the west tower (Burldmg 

712), whch has a hgher coohg capaaty, operated 111 the summer, whde the east tower 
(Bruldmg 713) operated m the wmter. Blowdown water from these faahties IS routed rnto the 
RFP’s samtary sewer system for treatment (EG&G, 199Oc). The coohg tower blowdown pipes 
also leave the towers along theu south sides. 

IHSS 137 was onglnally defined (Rockwell, 19860 as a 50- by 150-foot area south of Buddmg 

774. It was proposed to change the drmenslons to a 50- by 120-foot area and that the boundar~es 

of MSS 137 be redefined to encompass the south ends of Buildmg 712 and Bulldmg 713 W E ,  
1992b) More recent m.form&on prowded by Doty & Associates states that due to the age and 
use of the coolmg towers, it IS anhcipated that the area smundmg and between the coohg 
towers has been affected by waters resultmg from dnft, blowdown, and leaks. Thexefoxe, the 
MSS boundary, as stated m the IAG and HRR, IS proposed to be enlarged from the south end 
of the coolmg towers to the entue area surroundmg and between the coolmg towers. The 
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potenml area of mpact IS Micult to estunate, no documentahon has been located whrch 

descnbes or deheates the effected area. For the purpose of thu mhal mveshgahon, it IS 

planned to mclude a zone approxlmately 10 feet beyond the foundaUon of Burldmgs 712 and 713 

(Figure 2-7) Also, due to a general lack of documenwon, it IS not possible to rehbly esmate 
the area of affected surface from runoff that may have resulted from drrft, blowdown, or leaks 
Agam, no documentahon has been found whch idenQI3es pathways other than to the north 
toward North Walnut creek, The area of mveagahon and mterest may be adjusted toward the 
north rf mual mveshgahon results m&cate signrfcant contarmnahon wthm the proposed 10-foot 

mde zone smundmg the coohg towers (Appendm B). 

The land surface surroundmg Burldmgs 712 and 713 IS flat and unpaved. Numerous underground 

mterferences (possibly procesS Waste h e s  (PWLs)) are ewdent (EG&G, 199oc). e 
2.3 6 IHSS 138 - Coohg Tower Blowdown - Burldmg 779 

IHSS 138 IS related to coohg towers near Burldmg 779. The onginal Burldmg 779 cooling 

towers were burlt m 1964 when ConstrucUon of Buildmg 779 was completed. The on@ 
coohg towers were relatively small structures located south of the present Bulldmg 779 coolmg 
towers The present coohg towers, Buildrngs 784,785,786, and 787 were constructed m 1986. 

The onpal cooling towers were removed when those buildmgs were constructed. Bddmg 783 

IS a pumphouse assocrated wth the current towers and contam many of the ancillary pipmg. 

A duxussion of general coohg tower development at the RFP IS descnbed m dew m the 
narrahve for IHSS 137. The current Blllldmg 779 coohg towers are separated for Mferent 
funchons and M m n t  plumbmg. Coolmg Tower 1, whlch coIlslsts of four a b ,  IS the West 

Chdler Coolmg Water System, and IS identidied as Burldmg 786. The one u t  of Coohg Tower 
2 IS Buildrng 785 and is the Process Coohg Water System. Coohg Tower 3, Burldmg 787,s 

0 
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the East Chdler Coohg Water (Glycol mlx) System. Coohg Tower 4 (Buldmg 784) consists 

of four umts and IS the Standby Coohg Water System (Appendu B) 

IHSS 138 is related to two separate releases from the coohg towers for Bddmg 779 that 

occurred 14 years apart (DOE, 1992b). The fmt IS a pipmg leak that occurred on December 8, 
1976 111 an underground h e  that connected to the onpal coohg towers and the second IS 

related to an ovedow event that occurred on December 8, 1990 Both events are described 

below 

Uuhues personnel at RFP recalled that the 1976 sprU occurred when an underground water h e  
for a coohg tower broke east of Burldmg 779 and adjacent to the northwest corner of Buddmg 

727. The leak h h a r g e d  approxmately 400 gallons of coohg tower effluent mto a storm 

sewer At the me, it was stated that the spa dramed toward Trench No 6, whlch was part of 
the ongmal surface-water and shallow groundwater collection system north of the solar ponds 

0 
(AppenU B). 

The second event occurred on December 8,1990 when a sump filled and water backwashed mto 

Buldmg 756 Coohg Tower No. 2 and spilled out of the fan on the east slde of the structure. 

An estunated 1,000 gallons of coohg tower water flowed onto the ground. Amrdmg to 

Burldmg 779 utihes personnel, the spray from the backwash extended no mofe than 5 to 6 feet 

east of the budding (Appendur B) 

IHSS 138 was otrgtnally defined as a 75- by 75-foot area northeast of Bddmg 779 (EG&G, 

199Oc) The area of the coohg tower water h e  break IS of smaller extent and located farther 
to the east than presented m the IAG as MSS 138. It was proposed that IHSS 138 be redefined 
as a 50- by 50-foot m a  north of Buddmg 727 (DOE, 1992b). The IHSS boundary presented rn 
the IAG was concluded to be too large and too far west of where the 1976 event occutzed. The 
reidentdicauon of the ate m the HRR IS comdered to be adequate for the locaQon of the 1976 0 
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pipe leak. The effluent sprlled toward Trench No 6, presumably through the storm water drams 

and channels At the tune, these were momtored for radIoactIvlty and were considered to be 
uncontarmnated. The exact route the spdl took 1s not known at thu tune and therefore cannot 
be mapped wth accuracy (Appendm B) For thts Work Plan, thu pomon of thu MSS wdl be 
considered a 50- by 50-foot area north of Blllldmg 727. The locahon area of the 1990 madent 
can be defrned dong the east slde of Burldmg 785 (Tower 2) extendmg s1x feet out from the 
burldmg (Figure 2-8) 

The a m  surroundmg the towers 1s unpaved and relabvely flat, and 1s heady congested mth 

Wers and storage contamers (EG&G, 199Oc). The area 1s marked by an abundance of 

aboveground and underground utWm and other structures (Appenchx B) 

2.3.7 MSS 139.10 and 139.1(S) - Hydfwnde Tank Area - Buildmgs 771 and 774 

MSS 139.1 was o n m y  identrfied as a 25- by 250-foot area south of Buildmg 771. However, 
this MSS actually c o w t s  of two separate areas smundmg two aboveground causuc storage 

tanks and two aboveground condensate receimg tanks (EG&G, 199oc). 

A potassium hydromde (KOH) tank (MSS 139.1(S)) 1s located appromately 55 feet south and 

35 feet east of the southeast comer of Bluldrng 771 (Appendu: B) (Figure 2-11). It was built 

some tune between 1955 and 1964 The 5 , m g a o n  tank 1s of welded construcbon and appears 
to be m good conhtxon presently. It 1s on a concrete base, whch 1s also m good con&tion and 
1s surrounded by a small, eroded, earthen benn (Appendur B). 

A 6JWgallon sdum hydrorude (NaOH) tank (IHSS 139.10) 1s located adjacent to the north 
side of Burldmg 774 (Figure 2-9) The NaOH tank was bwlt some tune between 1955 and 1964 

(Appendm B) It 1s vemcd and surrounded by mulanon, whch 1s rn poor con&hon. Through 
the holes 111 the mulabon, it 1s apparent that the sides of the tank are corroded, as 1s the base of 
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the tank. The tank 1s surrounded by a corroded concrete berm whch 1s approxunately 18 mches 

hgh (Append= B) 

In adhtlon to the two tanks descnbed above, two 8,OoO-gallon tanks were once used as steam 

condensate tanks and are located appromately 45 feet north of the NaOH tank (DOE, 1992b 
and Appendm B), and at a lower elevabon (Figure 2-10). These tanks were bult some m e  
between 1971 and 1978 (Rockwell, 1978). The westemmost tank receives overflow and 

contamed 4 m d  from the bermed area around the NaOH tank. The easternmost tank receives 
overflow from the westernmost tank. These two tanks, T-107 and T-108, have nveted 
construcuon. Standrng water has been noted around the tanks, The bottom of the tanks appears 
to be corroded, and there IS rust on the tops and sides of the tanks (Appendur B). 

Thu Work Plan proposes that IHSS 139.1 be mformally separated mto two mts. IHSS 139.10 
consrstmg of both the NaOH and the steam condensate tanks and 139.1(S) conssbng of the KOH 
tank. It 1s proposed that 139.10 be compnsed of two drscrete am: a 25- by 25-foot area 

around the NaOH tank and a 30- by 40-foot area centered around the west condensate teceimg 

tank. IHSS 139 1(S) IS proposed to comast of an "L"-shaped a m  25 feet wde and 140 feet long 
that rncludes the KOH tank and the h e  that transfers KOH into Buildmg 771 (DOE, 1992b). 

Recent mformmon accumulated by Doty & Associates (&pen& B) md~cates the 139.1 0 ate 
consrsts of the two areas desmbed above wth redefined dunemom of approxmately 20 by 20 
feet and 70 by 35 feet (Figures 2-9 and 2-10) T ~ I S  mfOrmahOn also mhcates that IHSS 

139 1(S) be redefined as a 35-by-25 foot area (Figure 2-11). 

2.3.8 IHSS 139.2 - Hydrofhonc Acid Tank Area - Buildmg 714 

IHSS 139.2 IS related to two horizontal, 1,300-pound, hydrofluonc aad (HF) cyhders, each wrth 

a 1,200-pound capacity (Appendrx B), whch are located m Buildmg 714, a small shed 

approxunately 4 feet east and 29 feet south of the Southeastern comer of Buildmg 771 (Fqym 
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2-1 1) The HF IS dehvered to the RFP m portable cyhders, whrch are replaced when empty. 
No open transfer of the acid takes place (EG&G, 19%) The acld 1s piped to, and used m, 
Bwldmg 771 (Appendm B) 

Dscussions 111 prewous reports for thu IHSS mdlcate the shed contarns two 1,200-gallon 
aboveground HF tanks Thw, however, IS not the case. The HF IS contamed m two 1,300-pound 
cyhders 

A portable, refaable mtrrc acid dumpster IS located just north and west (approxmately 25 feet) 

of the HF storage area dwussed above More precisely, the dumpster IS located at the southeast 
comer of Bwldmg 771 Although thu IS not part of an OU8 MSS, nor IS it idenmed as a PAC, 

mvesbgahons 8fe planned for thrs area. html studies w1u rnclude a ten foot area around the 
dumpster. 

This dumpster supphes N ~ C  acid to the Buildmg 771 chexrucal makeup area. The acid IS 

dehvered to the 218 tank farm near Bulldmg 444 by an outside suppher One of two avarlable 
dumpstem IS picked up at Burldmg 771, taken to the bulk supply, and filled by Blllldmg 774 

Chemical Operators. The dumpster IS then returned to Buildmg 771 Ths acuwty occurred on 
a dady bass whde Bulldmg 771 was operabonal as a plutotuum recovery facrllty (Appendm B). 

IHSS 139.2 was ongmdly defued as a 40- by 60-foot a m  that encompasses the HF shed 
(Bulldmg 714) south of Burldmg 771 (EG&G, 199Oc) The mformahon compded on IHSS 139.2 

for the HRR rndIcated that the locabon presented m the IAG was mccurate. For thts Work Plan, 

it IS proposed that the locabon of MSS 139.2 be redefmd to represent the 10CahOn of the HF 
storage shed, Blllldmg 714. Tlzls IS approxunately 350 feet south and 250 feet west of the 
locatton presented m the IAG as MSS 139.2 (DOE, 1992a) More recent mformahon presented 
by Doty & Associates (Appendm B), mdIcates that IHSS 139.2 be located approximately 45 feet 
south of the southeast comer of Bwldmg 771 and that its boundarres be reduced to approxmately 
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25 by 35 feet (Figure 2-11) The area IS flat, mcludes both paved and unpaved surfaces, and IS 

heavliy used. A large aboveground KOH storage tank IS unmedmtely east of the ate (EG&G, 

199oc) 

2.3.9 MSS 1 4 4  - Sewer Lme Breaks - near Buildmg 730, Tanks 776 A-D, (IAG Name: Sewer 
b e  Break) 

MSS 144 is related to sewer h e  breaks assoaated wth four underground waste holdmg tanks 
located north of Bddmg 776 and east of Bddmg 701 m a small structure identrfied as Buddmg 

730. They are designated as Tanks 776 A through D They were b u t  M approxunately 1956 

(Rockwell, 1976) and were taken out of service m the 1980s. They are now used as plenum 
deluge tanks (Appenb B). Therefore, the tanks would normally be expected to be dry 

RFP engmeemg drawmgs, specrfically D-13493 and 28714x51, prowde additronal mfomtron 
about these tanks The tanks are underground concrete tanks whtch are beneath a pumphouse. 
To gam access to the pumphouse, one must go through a ground-level doorway and descend 9.67 

feet down sta.us. At t h s  level, one IS essentdly standmg on the tanks, whch have manhole 

covers (Appendur B). 

The top of the pumphouse, whtch IS shghtly above the ground surface, IS at an elevabon of 

5,988 0 feet MSL The floor of the pumphouse, also the roof of the tanks, IS at an elevabon of 
5,978.33 feet MSL The base of the tanks are appromately 12 feet below the floor of the 

pumphouse, mQcatmg an appromate base ekvmon of 5,966.33 feet MSL The concrete 

surroundmg the pumphouse and tanks IS appmmately 1 foot mck (Appendn B). 

The tanks are concrete and are not accessible for inspectron. Tht? capacity of Tanks 776 A and 
B are 22,500 gallons each, and the capaaty of Tanks 776 C and D axe 4,500 gallons each. The 
dunensions of 776 A and B have been reported to be 25'xWxlO' each, and those of 776 C and 
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D are S’xlS’xlO’ each (Rockwell, 1976) Tanks 776 A and B a ~ e  laundry waste holdrng tanicS, 

and Tanks 776 C and D are process waste holdmg tanks. Thev desgn IS such that d tanks C 

and D overflowed, the excess bqud could dnun tnto tanks A and B, and w e  versa (Appendm 

B) 

18 Of*Z$..L,a Q-t Lze / I  

I 

From approxunately 1969 untd 1973, laundry waste could be transfemd through the sewer hes 
to the santtary sewer system 3004(U) A pipe header at the tanks allowed altemat~ves of 
pumpmg the laundry water to the samtary sewer system, the Solar Evapoxmon Ponds, or 
Bulldtng 774 (Appendm B) 

On approiumately June 1, 1972, a rewon of a Buildmg 776 nuhography vault floor dram was 

completed. Apparently, previous transfers of laundry wastewater from Tanks 776 A and B 

resulted in backflow rnto the vault. The rewion to the floor dram, rnvolving relocahon of the 
dram pipe connecaon, would allow the waste to be transferred at lugher pressures (Appendm B). 
On June 7 or 8,1972, the rncreased pumpmg caused a tofiet and s a  m Buddmg 701 to overflow 

and a patch to rupture m the h e  east of the waste holdmg tanks (Appendm B). 

0 
I 

IHSS 144 was onpal ly  defmed as a 20- by 50-foot area between Buildmg 777 and 779 @G&G, 

199Oc) It was proposed that the lacabon of IHSS 144 be redehed to rnclude the locatton of 

the clean-out plug overflow east of Buldmg 730 (DOE, 19928). More recent mformabon 
prowded by Doty & Associates (Appendm B), m&cates that IHSS 144 should be dtvlded mto 

two separate sltes, 1 4 - 4 0  and 144(S) IHSS 1 4 4 0  has dunensions of 25 by 70 feet and be 
located east of Buldmg 701 (Figure 2-12). Smce the exact locatlon of the sewer h e  break 

between Burldings 777 and 779 IS unknown, the boundar~es of 144(S) wdl mclude more of the 
alleyway and 1s expanded to 15 by 170 feet (Figure 2-13). 

The m a  between Bwldmgs 777 and 779 IS a m w ,  paved alley wluch slopes down from the 
north to a level several feet lower than the surroundmg ground, gmng the appearance that it was 
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excavated. The alley has been paved smce 1968, and has sloped to the south smce the two 
burldmgs were constructed (EG&G, 1990~). 

2.3 10 IHSS 150 1 - Ra&oactrve Site North of Bruldmg 771 

This MSS conslsts of an area north of Buiidrng 771 affected by rdoactrve leaks (Figure 2-14). 

Wastes from Buildmg 771 and matemis to be reprocessed m Buildmg 771 were frequently 
handled and stored m the area north of the blllldmg Buildmg 770, located north of Blllldmg 

771, was bwlt m 1965 and has been used as a m d u e  storage area m the past. 

From appromately 1962 untd appromately 1968, a 5,oO0q@km stamless-steel tank was 

located appromately 30 feet north of Bwldmg 771. The tank was on slx-foot legs and was 
approxmately 8 feet m h e t e r .  Two overhead pipes from Room 114 111 Bddmg 771 

COMected to the tank, one of wluch was a vacuum vent to control transfer m and out of the 
other The tank was used m the Fdtrate Recovery Ion Exchange system, whxh concentrated 

piutomum and amenaum for recovery. Amencium was concentrated on an ion exchange column 
and was transferred at a predetemed concentrahon to the tank. 

The tank was taken out of 

of at a DOE faabty m Idaho (Appenduc B). 

followmg the dmovery of a leak and was eventually &posed 

The paved area between Buildmgs 771 and 770 was used for the storage of residue m drums 

pnor to processing m Bwldmg 771. A June 1969 photograph shows over one hundred drums 
stored m rows on the pavement. A fence parallel to Buildmg 771 also encloses the west entrance 

to Bruldmg 770 and defmes a storage area. Durrng the penod that the ma was used for storage, 
the paved m a  also functioned as the access road for Buddmgs 771 and 774 Drums were also 
stored m the courtyard south of Buildmg 770 between the access road and the budding This 
locahon has smce been altered. The mate- stored comted  pnmanly of readues whtch had 
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a hgh plutomum content and were destmed for plutomum recovery operauons m Bddmg 771 
Matenals were stored m drums, on pallets, or m cargo contamers In the 1960s, there was a 
concrete embankment wall along the southern and eastern =des of the courtyard, there IS 

currently no embankment wall. Construcuon changes m thu area are not clear. Molre 
Informahon may be found at a future date regardmg the physical alterabon of the ma. Dnuns 

of waste from the 1969 fire m Bddmg 776 were stored m the m a  for mventory pnor to 

relocauon (Appendm B). 

Due to enwonmental concerns related to the clean-up actmt~es at the 903 storage area and the 

mangle storage area, site-wide efforts were made m the early 1970s to move a l l  ra&OaChVelY 

contammated matenals to mdoor storage. The Buildmg 771 area was used for storage untd 

approxunately 1974 when Buildmg 776 was used for lndoor storage. Building 770 was then used 
for the storage of eqwpment and also as an equlpment assembly f&ty pnor to the mtallahon 

m other burldmgs (Appendm B). 

IHSS 150 1 was ongmally defmed as a 50- by 450-foot area north of Buldmg 771 (EG&G, 
1990~). Informahon developed on this IHSS from the HRR mdxated that the waste storage and 

handhg also occurred west of Buildmg 770 and possibly north of Buddmg 774 Due to the 
lealung tank madent m June 1968, it was proposed that the IHSS bounhes presented m the 

LAG be extended to the east appromately 120 feet. In addtbon, photographs clearly show that 

m March 1974, over 30 cargo contamers were present unmedrately west of Buildmg 770. The 
photographs also rnclude close-up shots of the contamers and the ground. Ths a m  was not 
wthm the on@ IHSS boundanes. Thus, it was proposed to extend the boundarres of IHSS 
150.1 to mclude the area west of Burldmg 770 (DOE, 1992b). Recent InfOImahOn prowled by 
Doty & Associates (Appendu B), mdicate the IHSS boundarres should be r e m d  to 

approxunately 60 by 360 feet (Figure 2-14). 
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The area encompassmg ths IHSS IS paved, occupied by numerous W e r s ,  aumary bwldmgs 

and storage areas. The surface was repaved 4 to 5 years ago. Prror to thrs the asphalt was badly 
detenorated, with sod exposed m many areas (EG&G, 19%). The sod beneath the pavement 
is expected to be compacted fill because the area had been a fauly steep W i d e  slopmg to the 
north before the area was levelled and bwldmgs erected. The hckness of the compacted fiU 

matend IS expected to vary across the site and mcrease to the north. 

A small prefabncated bwldmg used for storage IS located west of Bwldmg 770. "S buddmg 
was present m 1969 photographs and has been used for equpment storage. 

Surface water on the pavement generally drams to the west. Prror to the mid-I960s, some 

surface runoff was able to dram mto a stnp of grass west of Buildmg 770 between the access 

road and the Bwldmg 771 parking lot. The grass stnp was reduced m wdth m the late 1960s 

and finally was paved entrrely The m a  unmedmtely north of Bwlclmg 770 has a grated 

collectton channel whch duects collected surface water to the east toward a small pond 

("Bowman's Pond"). The water m the pond is collected m the Interceptor Trench Pump House 
system assmated with the solar ponds (Appendur B) 

Several test wells were drilled m the area north of Buldmg 771 m 1962 m preparauon for the 

construcuon of an adhtion. One bomg was located in the northeastern comer of Bwldiug 771 

and was dnlled to a depth of 36 feet from an elevatton of 5,946 feet MSL. Fa exrsted to a 
depth of 1 foot, hlghly weathered claystone to a depth of 15 feet, and weathered claystone to the 
bottom of the hole. The water table was encountered at 6 feet, although the date of the bomgs 

was not prowded (Appendur B). 
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2 3.11 IHSS 150.2 - Ra&oacbve Site West of Buddmgs 771 and 776 

However, water was used to suppress the 1969 fire. The west side of Buildmg 771 was 
contammated as a result of the 1957 fm Although no documentauon was found whch deW 

spec& act~mtm 111 the area, a remew of documents perhung to the fm m&cates that the west 
side of Burldrng 771 was used extensively for stagmg of firefightmg vehlcles dwmg the fire. 

The pomon of the buldmg that was most affected by the fire was Room 180, whch IS located 
111 the southwest comer of Butldmg 771; therefore, the west entrance prowded good access for 

the fvefighters At the tune of the fire, theze was an access door on the west side of the buildmg 

In 1969, the west dock area of Butldmg 776 was contammated by trackmg of nuhoamve 
matenals by firefightrag personnel. The contammated area extended out from the buildmg 
approxmateiy 30 feet. Followmg the fire, ram transported contammuon mto nearby sod. 011 
and gravel were placed on the sod to stabihze the contarmnatton. The soil, od, and gravel weze 

removed on July 19,1969 (Appendrx B). Contammated m a t e d  was bmed east of Buildmg 881 

(IHSS 130). 

The IAG and the Fvst Draft Work Plan (EG&G, 199oc) defmd the IHSS 150.2 bounhes as 

a 70- by 250-foot area west of Buildmg 771. Subsequently, mformatton developed for the h a l  

HRR (DOE, 1992b) mhcated that the locabon for MSS 150.2 presented m the IAG is nuamate 

and proposed that the MSS be redefmed as a 75- by 600-foot area west of Buildings 776 and 
771 Informatron presented by Doty & Associates (Appendrx B) subsequent to the HRR 

m&cated that the boundanes of IHSS 150 2 should be expanded to 680 feet long along the west 0 
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sides of Bwldmgs 778, 776, and 771 and the wdth of this IHSS should range from 
approxlmately 70 to 90 feet. Supplemental mformatton also developed by Doty & Assocrates 
(Appendm B) md~cates that IHSS 150.2 should be dmded mto 2 separate areas Figure 2-15) 

The northernmost area IS located adjacent to the western side of Buldmg 771. The southern 
most area IS located adjacent to the western side of Bwldmg 776 and extends south to the 
northern side of Bwldmg 778 
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The ground surface west of Bulldmg 771 steps down steeply to the north, wth numerous 
retamng walls, paved and unpaved storage pads, and loadmg docks. The storage areas hold 
drums, elecmcal equipment, and sheds. The surface, west of Buldmg 776,s rehmvely flat and 
mostly paved The area was first paved m 1968 (EG&G, 1990~). 

0 2.3.12 MSS 150.3 - Raaoachve Site Between Buildmgs 771 and 774 

A tunnel between Buldmgs 771 and 774 was built d m g  construcUon of the bwldmgs m 1952. 

The tunnel was ongrnally bwlt as an exhaust venation duct for Bwldmg 774 and contams 

process waste lmes This MSS conslsts of an area between Buldmgs 771 and 774 that was 

contaxtunated by a mhoachve leak from the process waste hes m 1971 and by an unspecrfled 

amount of aqueous process waste released from a separated flange m the late 1970s or early 

1980s Personnel recalled that the area was cleaned up (DOE, 1992b). 

The mtenor of the tunnel IS 3 4 feet square. It IS constructed of 8-mch-ttuck removable concrete 
slabs wth a copper water seal at the J O ~ ~ S .  The tunnel is approxunately 175 feet m length and 

slopes evenly from the east stde of Buldmg 771, where the tunnel has an mtenor floor elevatlon 
of 5,963 feet MSL, to the west stde of Buildmg 774, where the tunnel has an mtenor floor 
elevahon of 5,939 66 feet MSL. The tunnel has a penscope-type shape on the west end where 
it raws sharply and enters Buildmg 771 at an elevahon of 5,974.7 feet MSL (Appenh B). The la 
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tunnel also "doglegs," runnrng easdwest on the west end of the tunnel, and then anghg to the 
northeast near the east end of the tunnel 

MSS 150 3 was ongrnally defrned as a 100- by 140-foot area east of Buildmg 771 (EG&G, 

1990~). More recent mformatron provlded by Doty & Associates (Appendm B) rnhcates the 
boundanes of thrs MSS should be changed to approxrmately 155 by 25 feet wth the east end 
extendmg up to the southwest comer of Bwldmg 774 to lnclude an area smundmg the entue 

tunnel (Figure 2-16). 

The land surface above the tunnel has been m w i e d  as a result of construmon and slope 

stabhzanon achvlhes over the years When the tunnel was orrgrnally b a t ,  the ground surface 

to the north of the tunnel was relatwely flat as compared to the present topography, currently, 

the ground surface slopes steeply to the north descendmg rnto the 771/774 courtyard. As a result, 
the tunnel now IS parttally exposed; a walkway has been erected on the top of the tunnel adjacent 
to Buddmg 774 It should also be noted that there are overhead pipes rn the 771/774 courtyard 

(Appendm B). South of the MSS the area IS EhhVely flat and mostly paved, whde the north 
side slopes steeply to the north rnto an unpaved courtyard between Buddmgs 771 and 774. 

@ 

2 3.13 MSS 150.4 - Fbhoachve Site East of Buildmg 750 

MSS 1504 was beheved to have been conrammated due to tank and pump equpment 
decontamrnaQon act~vlt~es followmg the May 1969 fm rn Buildmg 776/777 andor from "leakmg 
manholes" 111 the m a  (Appendm B). No documentabon has been found whch confirms the 
stagmg of decontammahon equpment near Bwldmg 750 Present and former RFP employees 
Qd not recall the use of the area for such Ehvlties. No documentahon regardmg "lealung 

manholes" was found; however, the leak refereed to may be related to the hgh levels of gross 

Alpha and Beta d a u o n  detected rn a sump located just outslde Door 3, South of Bwldmg 778 'a 
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Investlgahon mto the hgh levels resulted m findmg a lealung process waste h e  located above 
the sump 

IHSS 150 4 was ongmally defrned as a 120- by 180-foot ma northeast of Burldmg 750 (EG&G, 

199Oc) Accordmg to the HRR, it was proposed that the locatton of IHSS 150 4 be redefmed 8s 

an area to the northwest of Burldmg 750 (DOE, 1992b). More recent mfomatlon prowded by 

Doty & Assmates (Append= B) mdtcate that MSS 150 4 IS located III the courtyard of Bwldmg 
750 whch IS between Bwldmgs 707 and 750 and should rnclude only an area m whch the 

process waste leak occurred. Thus, dunensons of thts IHSS are approxmately 20 by 20 feet 

(Figure 2-17) 

The surface III thrs area IS flat, mostly paved, and used for storage, parking, and 
loadmghnloadmg for Burldmg 750. The area has been paved mce construcaon of Bddmg 750 
m 1969 

0 

2.3.14 MSS 150.5 - Rahoactwe Site West of Burldmg 707 

Recent mformauon o b e d  by Doty & Assmates (Appendm B, May 28,1992) mdtcates that 
IHSS 150 5 IS actually the Same as MSS 123.2. Addtbonally, the leadmg agenaes (CDH, 1992) 

have transferred MSS 123.2 to OU9. Therefore, IHSS 150.5, as with IHSS 123.2, has not been 
addressed III the OU8 Work Plan. 

2.3 15 IHSS 150.6 - Rahoactlve Site South of Buildmg 779 

On June 22, 1969, an empty drum vvlth residual contammated oil was cut apart near a dock at 

Burldrng 779 (DOE, 1992b and Appendm B) and was spread by pedestmn trackmg. 
Contammated od was tracked across the fmt  floor, the dock, and surroundmg outdoor areas south 

and east of Bluldmg 779 (Appendu B) The mrun dock for Bwldmg 779 IS located along the 
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northern half of the east side of the burldmg Although, the exact pathway along whch workers 
walked 1s unknown, it 1s known that the bulldmgs south entrance was also contammated 
Therefore, it 1s unclear whether workers got from the dock to the south entrance of the bwldxng 

by wallung made the bddmg, or outside and around the buildmg. In order to plan a 
conservatwe yet thorough mvesttgauon plan, the roadway from the coobg towers and dock to 
the south entrance 1s considered to have been the path traveled by the workers. 

No mcident report for event was found. It 1s lrkely that one was not mt ten  due to the 
attenuon demanded by the May 11,1969 fue rn Buddmgs 776 and 777 and subsequent cleanup 
achwhes. However, other sources m&cate that followrng a  lease m 1969, an unknown number 

of drums of sod were removed for off-site cfisposal (EG&G, 199oc). It is not known whether 

all areas affected by ths  rncrdent were mcluded 111 cleanup actmtres (DOE, 1992b). 

IHSS 150 6 was orrgrnally desctrbed as a 100- by 200-foot area south of Buildmg 779 (EGgtG, 

1990~). Accordmg to the LAG, the dunensions of t h s  IHSS are approxmately 185 by 50 feet. 
The LAG also m&cates the locatton of thu IHSS to be south of Bwldmg 779 and encornpasmug 
the northern portlons of Bwldmgs 705 and 706. Recent work by Doty & Associates (Appendm 

B) mdxates that the area should include both the eastern and southem sides of Buildmg 779 and 
extend appmumately 40 feet south of B d b g  779 to the north slde of Tank T779A but should 

not encompass the northern pomon of Bwlhgs 705 and 706. Also, Doty & Ass-’ work 

mdxates that IHSSs 150.6 and 150.8 should be combmed because of the conmuous nature of 

the mcident whrch caused them to be hted  as MSSs. 

The surface 111 thts area 1s currently relatwely flat and mostly paved (Figures 2-18 and 2-19). 

The area s heady used by pedes- traffic Several overhead pipes s e m g  Bulldmg 779 
extend over the area, and a permanent trader (T779A) 1s also present (EGBEG, 19%). 
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2.3.16 IHSS 150.7 - FWhoacttve Site South of Burldmg 776 

I 
2 7 0 f 4 4 3 Z 6 b , ~ , ,  

1. m / /  ' w ,  

Thts site, as wth other MSS 150 sites, was contaminated by the May 1969 fm whch occufied 

m butldmgs 77W77 whch are to the north of thu site (Figure 2-20). Followmg the fire, ram 
carned contamwon rnto the soil. -me contammauon from this madent was camed 
predommately to the west-southwest, the average wind duechon at the tune. The area west of 

the burldmg IS rncluded m IHSS 150.2, whtch pertams to contammuon resulttng from the 1957 

and 1969 fm. 

MSS 150.7 was ongmdly defined as a 100- by 500-foot area between Burldings 776 and 707 
It was proposed that MSS 150.7 be redefmed as a 40- by 350-foot area between Bwldmgs 776 

and 778 due to the contammQon mwltmg from the May 1969 fire m Buildmg 77W77 (EG&G, 
1990~). Doty & Associates (Appendm B) prowded updated mfoxmabon m June of 1992 that 

mdcated the boundaries of this MSS to be appromately 40 by 330 feet. Addmonal ate 

research performed by Doty & Associates (Appendur B) states that maps showrng the area of 

contamtnatlon, produced dunng and afkr cleanup achwtm, m&cate that the affected area 

extended to the north wall of Buildmg 707. The boundaries of this IHSS now encompass the 

area rnQcated on Figure 2-20 as bemg potentdy contamtnated. Very narrow, flat "courtyards" 
separate Bddmg 778 from Bddmg 707 on the south and from Bluldrng 776 on the north. 
These courtyards are solated by enclosed hallways between the bwldmgs (EG&G, 199Oc). 

- 
0 

An asphalt roadway was completed M the area on July 22, 1969 (DOE, 1992b). Much of the 
area between Buuldmgs 776 and 778 IS unpaved and maccessble to vehcles, and IS used for hght 
storage and by pedestrians (EG&G, 199oc). 
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I 2.3.17 MSS 150 8 - €Whoactwe Site Northeast of Buddmg 779 

Thu IHSS co~lslsts of an area east of Bruldmg 779 across whch contarmnated orl was tracked 

over the first floor, dock, and suxroundmg outdoor areas south and east of Buddmg 779 

(Appendu B) IHSS 150.8 has been prevlously defmed as an 80- by 120-foot area east of 
Bwldmg 779 (Rockwell, 19860. Doty & A s s o c ~ & ~  have provlded mformatlon (Appendm B) 
that mdIcates that ths  IHSS IS the same as IHSS 150.6 and consequently have been combmed 

The reader IS referred to SecQon 2.3.15 for descnpuon of the cuffent con&tions of MSS 150.6 

I 

2 3.18 IHSS 151 - Fuel orl Leak - Tank 262 North of Burldmg 374 

3HSS 151 IS related to s p a  of No. 2 -1 fuel orl from an underground storage tank north of 

Buildmg 374 Infrequent spills have occurred smce August 12, 1981 and have mvolved up to 

196 gallons of &eel fuel MSS 151 was ongmally defmed as a 30- by 35-foot area cenmed 

over Tank 262 north of Burldmg 374 DOE, 1992 and 1992b). Doty & Assoaates have 

provided updated mfoxmatton (Appendu B) that m&cates the boundaries of thrs IHSS are 

approxlmately 45 by 60 feet (Figure 2-21) 

0 
l 

, 

Tank 262 IS a steel, 47,5Wgallon, underground storage tank installed III 1980. It IS overlam by 

a 15- by 25-foot concrete pad contarnrng control valves and gauges O E ,  1992b). The surface 

around the pad IS flat and unpaved (DOE, 1992) 

2 3 19 MSS 163.1 - Radioactive Site North of Buildmg 774 

CEARP mtemewees recalled that an area north of Bwldmg 774 was used for washlILg equpment 

and vehcles that were contatnrnated wth unspecified types of ra&oactwe materials. l h s  area 

has been idenMied as IHSS 163.1. Operatlody, personnel would use mtnc aad, map, and 

water for the cleanmg, and the soluhon would flow onto the ground (Appendm B). Buildmg 774 0 
2-28 

Rml - 1.1992 



0 ENVIRONMENTAL RESTORATION PROGRAM Manual 21 100-WP-OU8 01 
Phase I RFYIU Work Plan S d o n  No 20, Rev , Y O  

700 Area Effectwe Date 
Operable Umt No 8 Pase 

personnel &d not recall thrs area ever bemg used to wash eqwpment or vehlcles (DOE, 1992b) 

A former RFP employee contacted M August 1992 recalled that cleanup of trucks occurred near 

the dock at the northeast comer of the burldmg (Appendrx B). 

Accordmg to Doty & Associates (Append= B), it has always been an RFP pohcy that extreme 

care be exerased for the proternon of the workers and of the enmnment. An event that would 

have released rad~oactlvely contammated hqud onto the ground and allowed to runoff mto the 

smundmg enmnment s not consstent with this pohcy. It was the purpose of the RFP Site 

Survey Group to momtor outdoor actmbes and events for the presence of ra&onucltdes. 

Interwews were held mth two xetued Site Survey momtors who were mth the RFF from the 

1950s untd the 1980s. These mdmduals would have been aware of radmctwely conhmtnated 

vehcles and equpment bemg decontamrnated outside of buldmgs. They could not recall any 

act~vity sunllar to t h ~ ~  desmptton b u g  happened and could not beheve that it could have 

wthout thex knowledge Furthermore, on occmon, when a vehcle became contamuurted, it was 

either decontaxrunated at the locauon of the mcident to reduce the potenual for conmunabon 
spread or, rf safe, it was taken to a sutable on-site locauon for decontammmon Buiidmg 774 

may have been swtable for the decontamnauon of some equqment because of the accessibhty 

of the docks Decontarmnatlon of vehcles was performed by wpmg the surfaces wth kmwpes 
and then momtormg until the surface was clean The vehcle was not cleaned by bemg hosed 

down There was no resultmg wash water whxh could penetrate the asphalt or soil. The tuea 
around the decontamm&on site was momtored afterward and cleaned up If contamm&on was 

detected 

@ 

The results of the Ra&omettrc Survey, performed at the RFP d m g  the late 1970s and early 

1980s. mhcated no extremely contammated areas (stated to be 500,OOO to l,OoO,OOO pCi/g) 

northeast of Burldmg 774 (Appendrx B) No radxoactlvlty above background levels was mhcated 

at thxs locauon by the surveys conducted from 1977 through 1984 (DOE, 1992b) 0 
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Aenal photographs taken from 1969 and 1971 show two mas east of thu MSS that were 

covered wth mounds of sod lZFP personnel rnternewed &d not recall these mounds. The 
mounds are beheved to be unrelated to IHSS 163.1 (EG&G, 199Oc and 1992b). 

MSS 163 1 was ongucally defined as a 60- by 150-foot area northwest of Bwldmg 774 (EG&G, 
199Oc) Based on the evaluauon of all  avadable mformUon concemg thu IHSS, the boundary 

1s shown to be approxmately 50 by 125 feet, as depicted m Figure 2-22. 

The eastern half of the area IS mostly flat and paved and 1s covered in part by M e r  T771G 

The area was repaved 4 or 5 years ago. The western half 1s unpaved, slopes to the north, and 

1s crossed by an unpaved access road for the solar evaporauon ponds (EG&G, 199oc). 

0 2.3.20 IHSS 163.2 - Rmhoactxve Site North of Buddmgs 771 and 774 

Informabon for the development of the followmg *on of IHSS 163.2 was gathered from 

the renew of documents, tustoncal drawmgs, and hlstorrcal engmeenng drawmgs as well as 

mkrviews wth Buddmg 771 employees. The mformatlon identtfied for thrs OU Work Plan 

found mcomstenaes wth the ciscumon presented 111 RCRA 3004(u) (Rockwell, 19860. 

An amenaum-contammted slab 1s reported to be bmed ~II the a m  near Bwldmg T771A by the 
Peruneter Road. The slab IS reported to be appromately 8 feet square and 10 mcbes thck. 

From approxmately 1962 untd approxmately 1968, the slab served as a foundauon for a 5,000- 

gallon stamless steel tank located approxmately 30 feet north of Building 771. The tank was 
used rn the Fdtrate Recovery Ion Exchange system whch concentrated plutomum and amencium 

for recovery. Amenam was concentrated on an ion exchange column and was transferred at 
a predetermined concentrabon to the tank. 
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Around 1968, the tank was temporarrly sealed followrng the dscovery of a leak. Once empbed, 
the tank was taken out of sermce The tank remamed in place untd it was taken to the size- 

reductlon facrltty 111 Burldmg 776 sometune shortly thexeafter When the tank was removed to 

the me-reducbon facfity, the concrete slab was decontammated. The slab was moved to a &tch 
dvectly north of the area and buned. The area was paved sometme pnor to June 1969 In the 
mid-1970s, Busldmg T771A, a prefabncated structure, was constructed m the same general ma. 

None of the persons mtermewed for th~~ rnvestgabon recalled any subsequent excavabon of the 
slab (Appendu. B) The slab hes underground near or beneath the east end of T771A at a 
probable depth of less than 10 feet. 

An enwonmental summary report from 1973 does not record the rnadent m the summary of 
enwonmental madents UnpaCMg the soil at the RFP, however, the report does have a notauon 
of the slab on a map of the area north of Bulldmg 771. The report rn&cates that pnor to 1973, 
an area farther to the north of where the slab IS beheved to be b m d  and states that it was later 
excavated and the contammated pomon cut away for off-site d~~posal  W E ,  1992b). Thts IS not 

beheved to be the case, because the locabon mdcated on the map cannot be accmte as area that 
was paved several years before the slab became contamma&d. As stated above, there has been 
no verrficabon that the slab was subsequently excavated (DOE, 1992b). 

f 

I 

The 8- by &foot siab IS probably stdl buned beneath the pavement near Burldtng n71A There 
was no menbon of amenaum-contarmnated sod berng b m d  wth the slab. However, because 
the slab had been located on sod, it IS W l y  that some sod from beneath the slab was also 

deposited when the slab was pushed mto the &tch. However, it IS not likely that there IS a 

signrfcant amount of contammated sod surroundmg the slab. Other matenal of an unknown 

s o m e  was backfiied mto the dwh pnor to the a m  bemg graded and paved (Appendu. B). 
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The ditch the slab was bwed m a surface dratnage formerly dvected to the west mto a tributary 

to North Walnut Creek. It IS not known how long the slab remamed rn the &tch before the area 

was paved (Appendm B). 

MSS 163.2 was ongrnally defmed as a 50- by 50-foot area north of Bulldmgs 771 and 774, 

outside the Protected Area just southeast of Parlaag Area No. 71 (EG&G, 19%). Recent 

mformauon provtded by Doty & Assocnles (Appendm B) mdcates that MSS 163.2 IS an area 

approxmately 60 by 40 feet near the east end of T7711A (Figure 2-23). 

The area IS on a steep north-slopmg U i d e  mto the North Walnut Creek drarnage The Buildrng 

771 parlung lot IS over approxunately 40 feet of fill matenal nght rn the dramage. Burldmg 771 

was bult rnto the hrllslde wth tbe roof of the two-story buildmg at ground level along the south 

wall. The locauon of the slab IS rn an area of varymg depths of fill over weathered clay bedrock 

(Append= B) 

' 

2.3 21 MSS 172 - Central Avenue Waste Spill 

IHSS 172 follows the path formerly used by vebcles to pslnsport drums of waste between the 

903 Pad, where the drums were stored, and the waste treatment facihty III Burldmg 771. It spans 

a btance of approxmately 1 mrle, crosmg the Protected Area southeast of Buildmg 374, and 

mcludes- the westbound lane(s) of Central Avenue between the 903 Pad and Surth Street; the 

northbound lane(s) of Slxth Street between Central Avenue and the northwestern comer of 

Burldrng 771, and the dock area, s a  rn use, at the northwestem comer of Builchg 771 @G&G, 
I 199oc). 

In June 1968, accordmg to reference documents, one or two dnuns contamng plutomum-tamted 

oll and ods wth lathe coolant leaked along thrs path whde rn transit Only the northbound and 

westbound lanes reportedly were affected. A former Rockwell employee recalled a number of 
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d e w  about this mcident. The leak occurred near the end of the work day. A f o r m  was 
&patched to transport several drums of contammted lathe coolant on a pallet from the 903 Pad 

to Burldmg 771 The drums generally were transported by truck. However, these three drums 

represented some of the last remmung drums at the 903 Pad, and the small load may not have 
warranted a truck. Only one of the three drums leaked, and the drum released only a small 

pomon of its contents, suggestmg that the spdl mvolved perhaps 10 gallons or less The leak 

resulted from sloshmg of the drum contents through an unproperly sealed bung dunng transport. 
Because of this, no moTe m a t e d  was W l y  to have spdled at stoppmg pomts than at other 
pomts along the route. The spdl was detected when the f o W t  reached Bluldmg 771, and the 
affected roadway was quickly cordoned off An effort was made to clean up the spdl, and the 
roadway was seal-coated before bemg reopened to RFP traffic (DOE, 1992,1992a. and EG&G, 

199Oc). 

Also an unknown amount of "low-level material" reportedly spread to the Qtch along the north 

side of Central Avenue as a result of thrs spill. Aenal photographs taken m 1969 of RFP show 

that thu dmh ran along essenhally the enure affected length of Central Avenue. Most of the 
&tch has smce been paved over, h e d  wth concrete, or filled m by subsequent construmon. 
Avadable references do not mQcate what area(s) of the Qtch received contammatron. Because 
the release was relatwely small and the cleanup response was very tmely, sigmficant 

contarmnahon of the Qtch IS not expected (EG&G, 199Oc). 

Most of the affected roadway has me been repaved and rem- heady used A secaon of 

Central Avenue between fighth and Tenth Streets was removed xn August 1970 and placed III 

an asphalt dumpmg area east of Blllldrng 881 (MSS 130). The SechOn of Sixth Street between 
Sage Avenue (outslde the Protected Area) and the pemeter road wtfun the Protected Area was 

removed d m g  Protected Area construcbon between late 1980 and late 1982. The fate of the 

removed asphalt IS not known (EG&G, 199Oc). 
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Because of the small quantmes of matenal beheved to have been released d m g  the madents 
desmbed above, the cleanup efforts undertaken at the tune of these madents, and d.uturbance 
of the areas affected by construcuon acuvlues and pavmg, it 1s recommended that IHSS 172 be 
redefined to exclude those port~ons of the roadway subsequently removed These mclude Central 
Avenue between Eighth and Tenth Streets (approxlmately 1,050 hear feet) (DOE, 1992a) and 
Slxth Street between Sage Avenue and the Protected Area peruneter road (appmmately 320 
hear feet) (EG&G, 19%). 

2.3.22 MSS 173 - Rixhoacuve Site - 900 Area (Storage Vaults near Bddmg 991) 

Thts MSS (Figure 2-25) IS associated wth storage near Buldmg 991. It ongmally encompassed 

Buldmg 991 and assmated underground storage vaults (or tunnels) 996, 997, 998, and 999 

(these ongmal plant structures have been in opewon smce 1952) The artxi lies within the South 
Walnut Creek dramage, pnmarrly on the south-slopmg north ude of the dramage (EG&G, 199Oc) 
The south dock of Buldmg 991 IS located on the west slde of the buiidmg and IS a loadmg 
faclllty for the tunnels. Small parts and eqmpment were washed m the dock &a. Fural products 
contamng plutomum and utatllun were shpped from the dock, but no raw products were 

mvolved m the operat~ons ongorng wthm Bddmg 991 Acetone, perchlomethene, and 
tnchloroethane were solvents used wthm the bluldrng (DOE, 1992a). 

Buldmg 991 was the fmt acme bddmg at the RFP and was used for storage and 
loadmg/unloadmg of finshed products. Accordmg to former RFP employees, the "south Dock" 
IS actually located on the west ude of Buldmg 991, and IS referred to as "south" because it is 
located south of the tunnels to Buldmgs 9% through 999, to and from whch loadmg/unloadmg 
operat~ons were bemg conducted. Accordmg to former RFP employees, the dock and courtyard 
were often washed down with water, w h h  could seep mto cracks and the edge of the asphalt 
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Cleanrng of depleted m u m  parts was conducted m the courtyard of Bulldmg 991, whlch IS 

700 Area Effccfwe Date KL 
located on the west side of the bulldmg near the dock, m the late 1950s and early 1960s I 

Acetone and solvents were used for cleamng of parts and the spent cleamng soluQons were stored 

m drums and removed for drsposal. Spills and water could have W e d  mto storm drams. 

These washmg actmtles were conducted along the north wall of the asphalted courtyard 

(Append= B). 

The storage vaults and tunnels assocrated wth Bulldmg 991, Bddmgs 9% through 999, are used 

for stomg fmhed  m u m ,  plutomum, and berylhum parts pnor to off-ate shpment. The 
fmhed  product was not considered radroactwe because the components were plated wth mckel. 
The vaults have reportedly been subject to lnfiltratron of groundwater. The structural mtegnty 

of the vaults was compromlsed d m g  construcbon of Bddmg 771, due to heavy equpment 

dtrvlng over the ana. Accordmg to newspaper arhcles, water 1s entenng the tunnels through 
fractures m the walls, c e h g ,  and floors (Appenh B). 

e 
Results of a Radlomettrc Survey, performed at the RFP dunng the late 1970s and early 1980s, 

md~cate no extremely contamtnated areas (stated to be 500,OOO to l,OOO,OOO pCi/g) around the 
south dock of Burldmg 991 (Appendur B). Accordmg to CEARP Phase I, rouhne surveys of the 

vaults have mdxated that they are free of ra&oacuve contarmnaton, wth the excepbon of tunnel 

996 whch might be shghtly uramum mfiitrated. Fmal products contamng plutomum and 
mmum were dupped from the dock (DOE, 1992a). 

InformaQon developed on the u t  for tbs study m&cates that the locabon of IHSS 173 presented 

m the IAG IS maccurate. The IAG mdxates the entm buldmg and the a m  over the tunnels and 
vaults should be rncluded m the IHSS pnmarily because of the age of the structures. Even 
though there was no documenrnon found mhcatmg p0tenha.l for contammahon of the area, it 
IS believed from mterwews wth retrred RFP personnel rnvolved wth  the achwhes of t h ~ ~  area 

that the south dock would have a greater probabhty than the bluldrng or vaults of berng I 
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potenhally contammated The south half of the buddmg was used for offices and the north half 
for laboratones and research 

The JAG boundary for this IHSS mcludes a l l  of Burldmg 991 and its surroundmg areas. 
Contammated area undtxlymg and smundmg the vaults and tunnels of Burldmg 991, as well 
as the bulldmg itself, wlll be remedmted as Under Buildmg Contamlnahon (UBC) 991 as 

mhcated m the final Hrstoncal Release Report of June 1992; therefore, it IS proposed that thrs 
IHSS mcludes only the dock area. Ths proposal was made m the HRR (DOE, 1992a) and 

accepted by the regulatory agenaes (Appendur B) 

The surface around Buildmg 991 is paved, receives moderate to heavy traffic, and is enclosed 

by a secunty fence. Thls area has been paved for over 20 years; the pavement has been 
dmupted at tunes by construcuon and was extended to encompass Buildmg 984, just south of 
991, whch was burlt M the 1980s. 

, a 
2.3 23 IHSS 184 - &uhoachve Site - Bulldmg 991 Steam Cleanxng Area (near Burldmg 992) 

The Frnal HElR report states that an m a  southwest of Buildmg 991, near Burldmg 992, was used 

between 1953 and 1978 to steam clean ra&oacttvely-contamrnated eqwpment and drums. The 

mse water was collected m a sump for treatment M the RFP's process waste system (DOE, 

1992b) Buildmg 991 personnel mddxated that steam cl-g was done m an m a  w t h  the 

southwest comer of the Bulldmg 991, not h i d e  the guard shack or elsewhere ouwde the 
burldmg. This was drscontlnued around 1969 when new cleanrng faahbes became avadable. 
The area was used to clean stamless-steel contamers needed to shtp matemils to other U.S. AEC 
(now DOE) faahhes. Although these contamers were returned empty to Buildmg 991 by the 

other facfihes and were steam cleaned pnor to reuse. It was reported 111 CEARP Phase 1 that 
some of the eqwpment may have been radioactwely contammted. The cleaning was done on 
a concrete floor whch IS shllm place Wash water ran mto an outside dram whch flowed south 
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and east beneath pavement before emptymg mto an unhed dttch just southeast of the burlug. 

Although not lncluded wthm thu MSS, the 400 h e a l  feet downstream (east of the MSS) wdl 

be mvesbgated u-g radnbon surveys and possible sedment samplmg The dram system 1s 

also strll rn place (EG&G, 199Oc) 

CEARP mtervlewees recalled that there was a small contammated sot on the ground that was 

cleaned up (Appendn B). Appromately 3 feet were excavated d m g  cleanup. It was stated 

that ths occurred on the north side of Central Avenue, southwest of Building 991; however, the 

exact locabon was not stated Many spots of contamtnatton had been detected m the past m sod 

along Central Avenue 111 ths area due to the presence of the Mound, Trench No. 1, and Oil Burn 

Plt No 2 It 1s unhkely that the 3 feet of contammated sod was associated mth the steam 

clearung actmbes Burldmg 991 personnel mhcated that steam cleanmg was dscontmued prior 

to the aeml photo dated 1971 (EG&G, 199Oc). ,a 
MSS 184 was 0ngmaI.l~ defined as a 50- by 50-foot area near Builhg 992, just southwest of 

Bwldmg 991 (EG&G, 199Oc). InformaQon pmwded by Doty & Associates m June 1992 

(Appendn B), mhcate that the boundanes of t h s  IHSS are appromately 55 by 75 feet located 

south of Bddmg 991 Accordmg to Doty & Assocrates more recent work, August 31, 1992 

(Appenh B), no documentabon em& that delmeates the locabon of w a s b g  m w t m ;  
however, the paved area between Bddmg 992 and the south dock may have been used for steam 

cleanmg. Therefore, it 1s proposed to extend the IHSS boundanes to rnclude the paved area 

(Figure 2-25) 

2 3.24 MSS 188 - ACld Leak (SOUthMt Of Bulldmg 374) 

This MSS s related to a 1983 madent recalled by CEARP mterwewees m whch a 55-gallon 

drum contarnrng mtnc and hydrochlonc acid leaked near the east gate of Buildmg 374 (DOE, 
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Area whch suggest that it might have contamed some trace heavy metals. Accordmg to the 
CEARP Phase I Document, no enwonmental hazard should remam (DOE, 1992a). 

I 

There 1s a dock located 111 the southwest comer where Blllldmg 371 and Bddmg 374 mtersect. 
Thrs 1s the m a  where this site should be located. Plate 2 (DOE, 1992a) reflects the change from 
the IAG map wbch had thu site located south of Blllldmg 374. The dock normally handles 

drums of thu type and contarns a sump capable of handlmg a spdl of ths sue; therefore, the spdl 

must have occurred on the ground next to the buiidmg. The surface was flat and unpaved at the 
me of the acid leak and was later paved m the rmd-1980s. 

Recent mvesbgabons have found no documentabon regardmg the madent or cleanup acbvmes. 

The madent 1s not menboned m the "Summary of Events or Enmnmental Anaiysfi Weekly 
Highhghts" for the 1983 tune frame. Addbonally, there were no event-@ic reports found 
wluch d e w  the madent. Employees who were M posittons to have responded to such an 

madent do not recall thu madent and state that they knew of no reason why a drum contaunrng 

acids would have been m the area of Buddmg 374 (Appenb B). 

MSS 188 was ongrnally an area of u n s m i e d  sm southeast of Bddmg 374. HRR mformabon 
mdicates that the site should be closer to Building 371 and 374 than 1s mdcated m the IAG 

(DOE, 1992b) The current locabon and dunensions (approxmately 65 by 110 feet) are shown 
on F igm 2-26. 

2 4 NATURE AND EXTENT OF CONTAMINAmON 

The dempbon of the name and extent of contarmnatton presented m tbss subsecbon is based 

on htoncal reports, remew of btoncal photographs, ate vmts, mtemews wth former and 
present RFP employees, and rewew of analpcal data obtamed from the Rocky Flats 
Enwonmental Database System (TWEDS) Appendm F contam all avadable analyhcal data for 
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surfkid matenals (1 e., arhfkial f f l  and alluvium), bedrock, and groundwater samples from wells 
and boreholes drscussed m ths subsecuon Analflcal data from WEDS for surface water and 
sedment samples from moxutomg sites relevant to OU8 are presented m Appenk G Vahdated 
data are idenwied 111 the tables m these appendms and 111 the summary tables m this subsecuon 
by a V (vahdated and vahd), an R (vahdated and rejected), or an A (vahdated and acceptable 
wth quahfkahons) The designabon J mdrcates that data axe present but below the detectton 

hut, and B mhcates that the constituent was also detected m laboratory blanks. Vahdated data 

were vahdated accordrng to the gudelrnes 111 Secbon 3 of the QApjP 

Analpcal data from RFEDS for the area m and around OU8 are lunited, and much of the 

analflcal data have not been vahdated. The quahty of the unvahdated data IS unknown and IS 

mcluded here for pl-g purposes only. Without the unvahdated data, the amount of data 

avarlable would not be suffiaent for makmg mhal decrsrons regardmg the nature and extent of 
contammation or for determmng the number and locabons of samplrng pomts for the RFI/RI. 

a 
As noted on the summary tables presented m thrs subsecuon, the concentrauon mts lndrcated 

m RFEDS for several constituents appear to be mcomt .  Where such dscrepanaes were 
apparent, the umts reported are those mdrcated m RFEDS, but it IS noted that the u ~ t s  appear 
to be mcorrect. No attempt was made to resolve these apparent drscrepanaes d m g  the 
preparabon of ths Work Plan. 

Analflcal data presented m tlus subsecbon are compared to background data to charactenze the 
nature and extent of contammuon. The background data dscussed m &IS subsemon are those 

prowded m the Background Geochemcal Charactenzation Report for 1989 (EG&G, 199ob). The 

Background Geochemical Charactenzauon Report idenufies separate enwonmental me&, and 

through statst~cal analyses provides background concentmuons for each me& or group of 
medm In that report, where suffiaent data were available, tolerance mtewals were calculated 
for each parameter. When there was an muffbent number of samples or an muffiaent number 'a 
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of detectable concentrahons for a given consutuent for the calculation of tolerance mtervak, the 

Background Geochemical Characternabon Report pmwdes the maxl~~lwn detected value. The 
analyt~cal data obtamed for OU8 were compared to the upper tolerance h i t  (or both upper and 
lower tolerance b i t s  for pH) or the maxLmum detected concentrauon for each parameter to 

determme rf the concentmuon exceeded background In ad&bon, when the upper tolerance irrmt 

was exceeded the concentrabons were compared to the maxlIIlum concenmon detected 111 

background samples as an adhuonal m&cator of whether the concenmon detected may be 
evidence of a release to the enwonment When the pH of a sample was greater than the upper 
tolerance b u t  or less than the lower tolerance lunrt it was also compared to the range of 
background values. 

I Background data for meQa relevant to the dxwusslon of the nature and extent of contammatton 
' a assocmted wth OU8 are swnmarized 111 Tables 2.3 to 2.6. For the purposes of this dmwion, 

analyt~cal data for s d i d  matemils idenaed as artrfrclal fill on borehole logs were compared 
to background data for North Rocky Flats Allumum. Regardless of whether borehole logs 
ideneied bedrock as bemg weathered or not, all bedrock data were compared to the background 

concentrauons for weathered bedrock 

, 

2 4.1 Contarmnatlon m the Vimty  of MSSs Withm OU8 

Subsectrons 2.4 1 1 through 2.4.1.24 ducuss the nature and extent of contammahon associated 

with each MSS withm OU8 These dtscussions are based pnmarily on the documented events 
related to each release wthm an MSS and the avadable analyhcal data for borehole and 
groundwater samples Data on surface-water and sedrment momtoring are generally not dmxssed 

on an MSS-specrfic bass due to the fact that the momtomg lOCahOnS for these m e h  are such 

that contammbon ambutable to m&wdual MSSs cannot be defined. Summanes of the data 

, 

I 

avadable for these medm are prowded m Subsecuon 2.4.2. 1 
PhreIILpuIUWaLpLm 
w b  Ulllt Na 8 2-40 
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The analyucal data for wells that were completed as piezometers are h i t e d  to borehole samples 
taken when the wells were W e d .  Figure 2-27 IS a map of the wells and boreholes m the 
vimty of OU8 showmg those for wluch analyt~cal data were requested from RFEDS and the 

types of data avadable for each well. The data avadable for each well dscussed m the followmg 
subsecnons are lncluded m Appendu F and are summarized 111 tables presented 111 the followmg 
subsecttons Each of the summary tables prowdes data for those constttuents that were detected 
m concentrabons exceedmg background, and only above-background concentrattons are pmmded 

for each comtuent. 

Sectlon No 20. Rev Sk 0 

I 

I 

Groundwater data relevant to each MSS were selected pnmanly based on the drremon of 
groundwater flow mdxated by the hgh and low water table maps 111 Figures 1-27 and 1-28. 

Control for the potenbometnc surface shown I I ~  those maps is laclung m several locaUons 
because of the lack of water level measurements IU those locabons. In these mtanas, wells 
were also selected for t h ~ ~  evaluabon based on plausible altemabve mterpmauons of the water 
table configmuon ~fl those locat~ons. 

It should be recogntzed that a l l  of the conclusions m the followmg subsecbons are tenuous 111 that 
they are based upon data of mufliaent quanuty and q d t y .  The wells and boreholes dmxssed 

m these subsectlons weze not installed for the purpose of definrng the nature and extent of 

contammatton associated wth the lndmdual OU8 MSSs. Thus, the wells and boreholes are not 
ideally located for such a purpose and are often not sampled for the constttuents of mtewt to 

a particular MSS. In addmon, most of these wells and boreholes are located downgnubent from 
more than one OU8 IHSS as well as other potent& s o m s  of contarmnmon not addressed by 
t)us Work Plan. 
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2 4 1 1 MSS 118.1 - Solvent Sp& West of Burldmg 730 

Recent mfomatlon rnhcates that IHSS 118.1, whch coIlslSts of a 5,000-galion underground 

carbon tetrachlonde storage tank, IS defined by a 30- by 13-foot area located adjacent to the east 
side of bwldmg 701 (Figure 2-3). In the 1970s, tank overflows of either mchloroethene (TCE) 

or carbon tetrachlonde occurred d m g  f w g  operat~om as drscussed m SectIon 2.3.1 The 
practice at that tune was to flush the affected areas wlth large volumes of water A d h h o d y ,  

what has been described as a "comderable" quanhty of TCE andor carbon tetrachlonde leaked 
mto the sump and was subsequently pumped out and onto the ground O E ,  1992b) 

In March of 1976, a small amount of leakage from the pipes 111 the tank pit was ewdent. D m g  

tius m e ,  Health Saences was conhnmg momtonng for anborne carbon teaa~hlonde 111 a pipe 
mtalled beneath the end tank. Industnal Hygene reported that March 8tc samples were typically 

averagrng 10 mgfl of carbon tetrachtonde when m February 1976 they found no mhcatIons of 
problems wth the tank itself. D m g  the month pnor to Apnl 15, 1976, the average 
concentrauon rose to near 2,000 mg/l of carbon tetrachlonde. It was speculated that the tank or 

I 

I 

I its associated pipes 111 the sump could have been releasrng the carbon tetrachloride mto the 

I ground (DOE, 1992b). 

Durrng these wrnter and spnng months, there were documented efforts to stop the leakage from 
the pipes. Documenwon was found whch detailed the cleanup of spilled liqmd, including that 
pumped onto the ground (Appendm B). 

As stated m Subsecbon 2.3.1, on June 18, 1981, the tank farled, releasrng carbon tetrachlonde 
rnto the sump The sump subsequently pumped some of the h p d  out onto the ground surface. 

Temporary storage taoks were to be obtarned to collect the hqmd. No documentatton was found 
whlch d e w  the actual use of temporary storage tanks. The tank was subsequently removed 

'a 
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surfcnl matenals m concentrauons exceedmg theu respectwe upper tolerance huts, but none 
were detected M borehole samples m concentrabons greater than m m u m  background 
concentrauons. The only metal that exceeded background m samples of bedrock was arsemc. 
The concentrauons of arsemc, however, Qd not exceed the maXULlum background concentratton 
for weathered bedrock. Only one sample of surfhal matenah was analyzed for ra&onuchdes 
The levels of gross alpha, ra&um-226, trrbum, umuum-233,234, and uran~um-238 m this sample 
exceeded background, but only gross alpha, tnt~um, and u.ramum-238 were detected 111 

concentrabons greater than maxtmum background concentrauons for alluwum. Plutomum- 
239/240 and mum were detected m concentrahons exceedmg background m all samples of 
bedrock Erom this well analyzed for these rsotopes 

Several VOCs were detected m samples of suri%xd materials and bedrock from well P209289. 

Benzene, chlorobenzene, methylene chlonde, toluene, and TCE weze detected m samples of both 

sdiaal matenais and bedrock. Most of these compounds were detected in concenmons less 
than detecuon hits and laboratory blank CO~tamuuitlOn for these comtuents was not m&cated. 
With the excepuon of methylene chlonde, the only samples of sdicsal matenah that contamed 
these compounds were those taken unmedsately above the allunum-bedrock contact. Acetone, 
chlorofom, and 1,l-drchloroethene (1,l-DCE) were also detected III samples of surficlai 

matemils Laboratory blank contammahon for these conshtuents was not m&cated Metals 
detected M concentrauons greater than background were arsemc, banum, copper, manganese, and 
m c  rn surfhal matemls, and arsemc, beryll~um, wn, and m c  m bedrock. None of the 
concentmuons of metals detected were greater than theu respecuve rnaxmum background 
ConcentmUons. Amenaum-241, radmm-226, mhum, uranium-233,234, and uran~um-238 were 
detected tn above-background concentrauons m samples of surficial materrals. The 
concentrabons of amenaum-241 and tnuum exceeded maxunum background concentrabons. 
Analyss of ra&onuchdes was not performed on bedrock samples. 
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Groundwater samples from well P209189 have contamed a number of VOCs mcludmg carbon 
tetrachlonde, chloroform, 1,l-dichloroethane (l,l-DCA), 1,2-d1chloroethane (1.2-DCA), 1.1-DCE, 
1,2-&chloroethene (12-DCE), pexchloroethene (tetrachlomethene, FCE), and X E .  The 
concentmuons of these compounds detected are generally less than method detecuon ltmtts 

Many of these compounds, l,l-DCA, 1,2-DCA, l,l-DcE, and 1,2-DCE, are degradabon products 
of PCE and TCE (Figure 2-28) Calcium and Eon have been detected M concentrahons 
exceedmg background M groundwater ftom thls well, however, the ConcentmQons of calcium 

detected have all been less than the maxLmum background concenmon. Magnesium was also 

detected at a conwntrauon greater than background on one occasion. Amenaum-241, ceaum- 

137, plutomum-239/240, rad~um-226, and tntlum have been detected 111 groundwater samples m 
concentrauons exceedmg background. Cesium-137 and ra&um-226 concentraQons have exceeded 
background only once each. Bromomethane and chloroform w m  detected m the one sample of 
groundwater from well P209289. This sample was not analyzed for metals or ra&onuclides. 

Analflcal data md3cate that releases from IHSS 118.1 may have unpacted groundwater. l lm 
conclusion 1s tenuous m that it 1s based upon data of ltmtted quanuty and q d t y .  Data on sod 

and groundwater con&Qons at the IHSS ate and tmmedmtely upgra&nt and downgmhent from 

thts IHSS are lackmg and are needed in order to define the some of the contarmnants detected 
III wells near the IHSS and to further defrne any possible hydrauhc mtemnnemon that may e m t  

m thrs area. As bussed above, the data avadable for well P214689 s of ltmtted use in 

estabkhng upgmhent con&Qons at thts tune due to the considerable dManw between well 
and the IHSS and due to the lack of data for groundwater from ths well. The data avatlable for 
thrs well may be useful M f u t m  MvemgaQons when estabhhng upgra&ent condmons for tbs 

and other MSSs 

Borehole sample and groundwater data from wells P209189 and P209289 indicate that a wde 
vanety of VOCs have unpacted soh and groundwater 111 the wmty of these wells. In addmon I 0 to the detectlon of carbon tebrachlonde, the detecbon of PCE, TCE, and a number of degradatton 
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products of these compounds m groundwater IS notable. These data mhcate that the possibhty 
that TCE may have been released dunng the documented s p a  cannot be ruled out at thts tune. 
Several metals and ra&onuchdes have been detected m concentrabons exceedmg background m 
borehole and groundwater samples from these wells. There IS no btory  of the release of these 
types of matenals from MSS 118.1, but adbtlonal data are r eqmd to determme If the 
concentxauons detected are mhcauve of contamrnatlon and the source(s) of such contammahon. 

2.4.1.2 JHSS 118.2 - Solvent Spa  South End of Buildmg 776 

IHSS 118.2 1s related to solvent sprlls from an above-ground carbon tetrachlonde tank adjacent 
to the north side of Bwldmg 707 ( F i p  2-4). As presented m Subsecbon 2.3.2, IHSS 118.2 has 
dmemons of appromately 30 feet by 20 feet. 

Degreasmg solvents whch may have been stored m the orgamc solvent tank mclude carbon 

tetrachlorrde, petroleum distillates, benzene and &chloromethane pamt thmner, 1,lJ- 

tnchloroethane (TCA), and methyl ethyl ketone (MEK) (2-butanone) Solvent held m the carbon 
tetrachlorrde tank IS used m Burldmgs 776 and 707. 

In adhtion, leaks, spills, and overflows of unknown quantity have occurred from the tank dunng 

routme f a g  operattons. Table 5 of the IAG ind~cates that elevated gamma radkaon was 

detected at JHSS 118.2. Tb elevated level has been attributed to contammuon from other 

nearby sources 

No wells or txmholes are located m the unmednte vicmty of ths IHSS The nearest u p m e n t  
well is P214689 whch IS located appmxunately 900 feet southwest of the MSS (Figure 2-27). 

As W s e d  m Subsecuon 2 4.1.1 for MSS 118.1, the data avdable for well p214689 are of 
m t e d  use at this tune for definrng the nature and extent of contarmnatlon associated wth ths 
IHSS due to the separabon between the well and the MSS and the lack of groundwater data for 
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ths well The nearest downgrahent wells, 2386, completed m bedrock, and 2486, completed m 
alluvium, are located approxmately 450 feet to the east-northeast (Figure 2-27). Groundwater 
samples from well 2386 have been collected quarterly smce March 1987. A summary of the 
a n a l ~ c a l  data for these samples 1s presented in Table 2.10 The only analyhcal data avadable 
for well 2486 are the results of the d y s s  of VOCs and morgmc constltuents m one 
groundwater sample collected on June 12, 1991. No VOCs were detected and ~trate/rutnte 

concentrauons exceeded background m tb sample. 

The two wells downgraaent of this MSS prowde some mfomahon on the hydrogeolopc 
condlhons that may e m t  at the MSS The suriid mater& m underlam by Arapahoe 

Fonnatlon claystones and sdty claystones. There 1s 8.2 feet of gravel above bedrock 111 well 
2386 and 7.2 feet of clayey gravel, caltche, and clay m well 2486. The surfkial m a t e d  1s thm 

m both of these wells Well 2486, open to the swt ld  mater&, 1s dry most of the m e .  Gwen 
the hydrogeologc condmons whch may emt at the MSS, it 1s not hkely that a contamrnant 
would have moved very far from the pomt of release. Solvents, such as DNAPLs, if they have 
been mtroduced to the groundwater, would most b l y  be found 8s solated lenses m 
paleotopograpluc lows. 

1 0 

I 

Carbon tetrachlmde, methylene chlonde, trans-l,2-&hloroethene (trans-l,2-DcE), and TCE have 
been detected m groundwater samples from well 2386. Carbon tetracblonde and TCE were 
detected 111 t h s  well only one tune each. Blank contamnabon wth methylene chlonde was 
mdxated for one of the four samples that contamed detectable concentrauons of methylene 
chlonde. Calaum concentrahons m groundwater from this well mutmely exceed the upper 
tolerance h u t  but do not exceed the maXMum background concentratron No m&onuchdes have 
been detected m concenhmons greater than background 111 groundwater from thts well. Sulfate 
concentrabons 111 groundwater samples from this well exceed the upper tolerance Irrmt, but, wtb 1 
the excepQon of one sample, the concentrahons 8ce less than the m m u m  background i 0 concentmuon. 
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I Based on the lrmited amount of data avarlable, it appears that groundwater m the v i m t y  of IHSS I 

118 2 may have been unpacted by releases from the IHSS. Although they have been detected 

only spora&cally, the presence of a number of VOCs rn groundwater downgradient from this 

IHSS pomts to the need for further research mto the types and quantmes of matenah that may 
have been released from t h s  MSS. Research mto other posslble sources of contarmnabon m the 
vicmty and mformatron regardmg groundwater con&tions mediately upgradient of the IHSS 

are also needed. 

I 

I 

I 

2 4.1 3 MSS 123.1 - Valve Vault 7 Southwest of Burldmg 707 

IHSS 123 1 conslsts of the area where Valve Vault 7 1s located south of Sage Avenue (an area 

of approxmately 40 by 40 feet), and also conssts of the dratnage dmh south of Sage Avenue 

and west of Ninth Street (Figure 2-5). Smce the spill enteIed a pipeline at the interseaon of 
Sage Avenue and Nmth Street, the MSS does not extend beyond ths  pomt. 

The release consrsted of process wastewater from the 800 and 400 areas, whch htstorrcally has 

been known to contam uramum, solvents, oh, berylhum, mtnc m d ,  hydrochloric aad, and 

fluonde. The transfer of hqud waste from the holdmg tanks at Buildmg 881 was chsconmued 
after personnel vedied that wastewater was flowmg out of Valve Vault 7. Temporary dikes 

were constructed to contain the overflow. A dam was constructed in the htch east of the guard 

shack at Portal #1, and another dam was placed just west of Guard Shack 762. Dratnage from 
the awi was &verted to Pond B-1 Attempts were made to remove oil by m g  chemcal 
absorbent bats. Enwonmental samples we= taken from the vault and other mas of concern. 
Water was pumped out of the vault and the contmment dikes and transferxed to Waste 

procesSrng by tanker truck. Snow-melt water was retamed m the &tch for several days and later 
transferred to procesS Waste Storage (DOE, 1992b). 
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Based on informauon found in documents reviewed for the HRR, the HRR states that thu site 
has been mislocated on IAG maps by locatmg it m the same area as the OPWL valve vault 
several hundred feet to the north (Append= B) The HRR suggests that based on thts 

informauon, the proposed boundanes d e f m g  thls IHSS in the IAG be extended to include the 
storm runoff collecuon system ditch near Eighth Street and Sage Avenue and contmue to the 
extent of Pond B-1 (Appendur B) 

Other than samphng that was performed at the tune of the release, no documentauon was found 

of monitormg acuviues that have been performed to assess contamrnauon associated wth thts 

IHSS The nearest upgradient samplmg pomts are three piezometers completed m alluwum 
P213689, P214089, and €915789 (Figure 2-27) Borehole samples were collected from P213689 

and P214089 d m g  dnllmg in 1989 (the data for these borehole samples are mcluded m 
Appenduc F) No borehole samplmg was conducted durtng the dnlhg of well E15789 0 

I Groundwater samples have not been collected from these piezometen The nearest downgrahent 

(Figure 2-27) Surfkial material and bedrock samples were collected d m g  the drilling of well 

well is alluwal monitormg well P218089, located approxlmately 400 feet northeast of the IHSS 
I 

P218089 (Table 2 11) Groundwater samples for analyses of VOCs were collected once d m g  
1990 and once durrng 1991 Groundwater samples for analysis of radionuchdes were collected 
twce d m g  1990 and also durrng 1991 (Table 2 12) Inorgmc constments were also analyzed 

in several of these samples 

Acetone was detected m concentmuons less than the detecuon h i t  111 several borehole samples 
from well P218089 Contammauon of laboratory blanks was not rnlcated for these samples 

Methylene chloride was also detected m a sample of bedrock, but laboratory blank contammahon 
was indicated for this sample Metals detected m concentrabons greater than background III 

sdicial matenals were banum, calcium, chromium, copper, lead, magneaum, vanadium, and 
m c  The concentmuons of these metals Qd not exceed the m m u m  background concentraUon 
for alluwum Banum, calaum, and magnesium were detected m concentrauons greater than 0 

2-50 
Rlvl 

DscmbrrI 1992 



ENVIRONMENTAL RESTORATION PROGRAM Manual 2 1 100-WP-OU8 0 1 
20. Rev 2-0 Phase I RFI/RI Work Plan 

Operable Unit No 8 Page 51 of 44326L 
700 Area Effechve Date 

Sechon No +,; 
background m bedrock samples with only bmum bemg detected m concentrauons exceedmg the 
m m u m  background concentrauon for bedrock No morgamc consutuents were detected 111 

concentrauons exceedmg background m any sample Borehole samples were not analyzed for 
radionuchdes 

The only VOC detected in groundwater from well P218089 was methylene chlonde m a sample 
taken May 31, 1990 No laboratory blank contammauon with methylene chlonde was mdicated 
for tius sample Methylene chlonde was also detected m another sample analyzed for VOCs, but 

laboratory blank contammahon was macated for thu sample Bicarbonate, chlonde, 
nitrate/nitnte, and sulfate concentrauons have exceeded background concentrauons on at least one 
occasion Radionuchdes detected at levels exceedmg background levels m groundwater from thts 

well were U-233,234, U-235, and U-238 m samples taken durrng 1990 Analysu of m u m  
isotopes was not performed on samples collected d m g  1991 Groundwater samples taken from 
W well have not been analyzed for metals 

Based on the mformauon that 1s currently avadable for borehole and groundwater samples from 
wells M the vicmty of IHSS 123 1 ,  it is not possible to make any conclusions regarchg the 

nature and extent of contaminahon potenhally associated wth the MSS The lack of data 
regardmg groundwater chemistry upgradient of the IHSS and the mufficient quanuty of data 
avadable for downgradient locabons hinders any memgfu l  mterpmauon of the data that 1s 

currently avadable It is possible that the above-background concentrauons of m u m  sotopes 

detected m groundwater samples from well P218089 d m g  1990 may be ambutable to releases 
from tt.lls MSS, but analysis of groundwater upgradient of the IHSS and adhhonal analyses of 
samdes from well P218089 would be reaumd to substanhate such a conclusion 
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2 4 1 4 IHSS 135 - Coohg Tower Blowdown - Northeast of Buddmg 374 

Dunng routme coohng tower operauons, evaporauon gradually concentrates dsolved solids m 
the coolmg water To prevent salt buddup, a porbon of the water is removed and replaced wth 

fresh water This is done conmuously in some RFP towers and as needed in others The 
removed blowdown water 1s treated either m the RFP's samtary sewer system or m the waste 
treatment system, whchever is more convement to the partxular tower The water typically 

contams a corrosion-ihlbitmg addove Srnce the late 1970s, RFP has used phosphate for thu 

purpose, prior to h s  tune, a chromate addltwe was used. It 1s possible that pnor to 1980, 

effluent from the coohg tower may have contamed muum, although it 1s not certam what the 
mourn source would be Standard chlonne bleach or a sundar biocide 1s also added to the water 
to prevent algae growth (DOE, 1992b) 

Persons mterviewed for the CEARP Phase I report mdcated that areas north of the Buddmg 374 0 
coohng tower were affected by blowdown water whch may have contamed chromates and 

algcides The possibllrty emsts that swficial matenah rn the vicmty of the tower may have 

been impacted by releases from the coohg tower. However, Buildlng 374 personnel stated that 
blowdown water is routed through an underground pipe mto the RFP's sarutary sewer system for 
treatment. They recalled no leaks or other rncidents mvolmg blowdown water from Buildmg 

374 Any leakage or blowdown water from a source other than the underground pipe would be 
contamed withm the coohg tower butldmg and would not affect sods around the tower (EG&G, 
199Oc) 

Accordmg to the HRR (DOE, 1992b) there 1s documented use of a Bluldtng 373 coohg tower 
pond (Figure 2-6) The first documented use was on June 12, 1981. The coohg tower was 
cleaned, and the sluny porhon was pumped mto a small retentton pond. Dunng the mght, some 
of the water leaked through the dut drke and gate valve and W e d  mto Walnut Creek W E ,  
1992b) Analyses of the coohg tower water and of Pond A-3 were conducted for phosphate, 0 
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a compound added to coolmg tower water as a rust ixhbitor The results mdicated na detectable 
quanbbes of phosphate in either source In December 1981, a new valve was installed at the 
pond in response to the leak (Appendm B) 

A June 1, 1980, photo indicates a pond-&e structure north of Buddmg 374 UUty drawngs 
support th~s as the locauon of the coohg tower retenuon pond, indrcatrng a "holdmg pond" 
where Tank 808A and Tank 808B are now located The drawmgs mdrcate a sluice gate at the 
northeast comer of the pond with a connectmg culvert extendmg m a northeasterly daecbon It 

is possible that the leak menboned above was able to flow through this culvert to North Walnut 
Creek (DOE, 1992b) 

No documentauon was found of samplmg acbvibes that have been performed to attempt to 

determlne If contaminabon emts  m the vicmty of ths MSS. There 9 no momtonng wells 
located upgrahent of the IHSS Several piezometers, P114589, P114789, P114889, and P119389 
are located upgradient of the IHSS, but no groundwater momtonng data is avadable from these 

locattons (see Figure 2-27 for well P114789) Well 1986, an alluvial momtonng well, IS located 

approxmately 500 feet northeast of the IHSS, and well 2186, a bedrock momtomg well, IS 

located approxunately 250 feet northwest of  the IHSS (Figure 2-27) Both of these wells are 

downgradient of  the IHSS Groundwater samples from both of these wells were collected once 
dmng 1986 and quarterly smce March 1987 (Tables 2 13 and 2.14). 

Trans-1,2-DCE, carbon teaachlonde, and methylene chlonde have been detected m groundwater 
samples collected from well 2186 Acetone has also been detected m unquanufiable 

concentrabons less than the method detecuon lmt. Laboratory blank contammatton wth acetone 
and methylene chlonde was also indicated for several samples from thrs well Metals detected 

m concentrabons exceedmg therr respecuve upper tolerance huts mclude alummum, calcium, 
rron, nickel, and nnc The concentrauons of calcium and m c  detected, however, were a l l  less 

than m m u m  background concentratrons Dissolved chromium concentrauons m all samples 
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have been less than background Gross alpha, gross beta, plutomum-2391240, radium-226, 
stronbum-89,90, and uramum-235 have been detected m concentrabons exceedmg background 
111 groundwater samples from thls well The concentrauons of gross beta and urmum-235 have, 
however, been less than maxlIllum background concentrabons. Tnbum has not been detected m 
groundwater from thrs well smce momtonng began 

Several VOCs, acetone, 1,l -DCE, trans- 1,2-DCE, methylene chlonde, PCE, 1,1,1 -TCA, and TCE, 

have been detected m groundwater samples collected from well 1986 The detecbon of these 
compounds has been sporadic, with many only bemg detected once (Table 2 13) Calcium, Iron, 
magnesium, manganese, and sodium concentrahons m this well generally exceed therr respecbve 
upper tolerance h i t s  The concentrabons of calcium, magnesium, and sodium are typically less 
than maxlIllum background concentrabons Bmum and mckel have also been detected m 
concentrabons greater than background on one occasion each Chromium has not been detected 
111 concentranons exceedmg background m t2lls well Gross beta, plutonium-239/240, stronbum- 
89,90, and urmum-233,234 concentrabons in groundwater from thrs well have also exceeded 
background concentrabons Gross beta and tnhum were detected once each m concentrabons 
exceeding background Tnbum has generally not been detected m samples from thls well 
Inorgmc consbtuents detected m concentrabons exceedmg background mclude bicarbonate, 
chlonde, and sulfate 

Due to the msufficient quanbty and quahty of data currently avadable, it IS not possible to 

attnbute the contammabon detected m wells 1986 and 2186 to possible releases from MSS 135 

With the excepbon of one sample from well 1986 that contamed an above-background 

concentranon of ttrbum, none of the consbtuents beheved to have been released from this MSS 

(chromium, phosphate, and tnbum) have been detected m groundwater from wells 1986 and 
2186 Analysis of phosphate m these wells has not been performed The lack of mformauon 
regardmg upgradent groundwater q a t y  and the presence of other potenbal sources of 
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contammabon in the vicmty of these wells lunits the usefulness of the exlstxng data 111 

determirung the nature and extent of contammaoon associated with ths  IHSS. 

2 4 1 5 IHSS 137 - Cooltng Tower Blowdown - Bulldmgs 712 and 713 (IAG Name Burldmg 
774) 

Bulldmgs 712 and 713 are both coolmg tower fachQes associated wth Budding 776 (Figure 2- 

7) Coohng tower water is made up of filtered, untreated raw water from the on-site raw water 
reservorr Water is removed from the coohg tower system from blowdown and dnft. Dnft 
water IS water that is released to the atmosphere and sprayed to the ground swroundmg the 
tower Water is penodically blown down to mmtarn a speclfied range of total dissolved soh& 
A calculahon done in the 1980 Enwonmental Impact Statement estunated that appromately 
4,000 pounds of sohds per year may be camed with the drrft water and deposited on the 
surroundmg sod Thls value is a total from all of the coolmg towers on ate Due to the age and 
use of these coohg towers, it IS estunated that the ground surroundmg and between the coohg 
towers has been impacted by the coolmg tower water from drift, blowdown, and leaks These 
coohng towers do not receive recondensed evaporator water from Burldlng 774 (DOE, 1980). 

’. 

Chemicals were added to the coohg tower water for the prevenuon of biologml growth, 

corrosion, scahg, and other effects that can foul heat-transfer surfaces and degrade performance. 

Pnor to apprbxlmately 1976, chromates were added as a rust inhibitor (Appendn B). After that 
ttme, the use of chromates was reduced planhmde due to pressure from EPA regardmg the release 
of chromates to the envrronment Sohum srltcate has been used rn coohg tower water as a 
corrosion udubitor (DOE, 1980) 

Interviewees for CEARP mentloned a release of coolmg water south of Burldmg 774 that flowed 
northward into North Walnut Creek. This water contamed 50 mg/l total chromium. It is 
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speculated that they were recabng a release from the Buddmg 779 coohg tower m December 
1976 (DOE, 1992b) 

I 

Pnor to the early 1970s. it was routme for the coohg towers of Buddmg 712 and 713 to blow 
down effluent onto the soil outside the budding The blowdown water evaporated, infiltrated mto 

the soil, or flowed mto the storm water culverts and pipes and was drected to North Walnut 
Creek Since approxunately 1974, the blowdown has entered the mtary sewer h e s  and is 
treated at the sewage treatment plant (Appendm B) 

In September 1990, a lealung coohg tower behmd Buddmg 777 was checked by RCRA 
personnel The coolmg tower was reportedly releasmg about 20 to 40 gallons per mmute to the 

envuonment. It was unclear how long the leak had occurred pnor to the RCRA response to the 
incident The releases were caused by leaks from corroded sides of the coolmg tower (Append= 

B) 
~ 

It IS beheved that the coohng tower blowdown pipes leave the towers on thew south sldes (DOE, 

1992b) These ppes are considered the most probable source of any blowdown water 
contammabon around the coohg towers It is possible that surficial matenals m the vicmty of 

the towers have been unpacted by releases of coohg water 

In 1979, a project was unplemented to upgrade coohg towers sitewde The project mcluded 

the collecbon of samples for determmatton of subsequent waste dxsposal as a result of demohtton 

of some of the coohg towers BuWngs 712 and 713 were mcluded m the study Matenah 

sampled mcluded wood sidmg and sod samples The results of the samplmg mdicated that none 

of the matenals quahfied as toxlc or hazardous matenal based on EPA guidance and extractton 
tests Therefore, matenal removed for the upgrades was disposed of m the present on-site landfill 

(IHSS 114) (Appendix B) I. 
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I No documentauon of samplmg achvibes associated with releases from IHSS 137 was found 
There are no wells located upgradient of thls IHSS The nearest downgradient wells are P209289 

and P209389 The data avarlable for these wells were presented m Subsectron 2 4 1.1 for IHSS 
118 1 Based on the current understandmg of the matenal released from this MSS, these data 

do not indicate any contammatron that would be ambutable to thls IHSS Chromium was not 
detected rn borehole or groundwater samples taken from these wells Several VOCs and 
radonuchdes have been detected m borehole and groundwater samples from these locahons It 

appears that the VOCs detected may be ambutable to releases from other IHSSs such as IHSS 
118 1, however, adbbonal data are needed to determtne the source(s) of these compounds These 

wells are also located downgradient of several other OU8 MSSs whtch may have contnbuted to 

the contammauon detected In parhcular, these wells are downgra&ent of IHSS 144(S) which 

may account for the above-background concentrabons of radionuchdes detected (see Subsectlon 
2 4 1 9 )  

2 4 1 6 IHSS 138 - Coohg Tower Blowdown - Buddmg 779 

IHSS 138 is defrned by two areas, one IS a 50- by 50-fOOt area east of Bulldrng 779 and north 
of Bulldmg 727 and the other IS about a 10- by 20-foot area east of buddmg 785 (Figure 2-8) 

On December 8, 1976, a leak occurred 111 an underground h e  connected to the onpal coohg 

towers (Appendm B). T~IS  encompasses the 50- by 50-fOOt area The leak dlscharged 

approxmately 400 gallons of coolsng tower effluent whlch were released mto a storm sewer e a t  
of Buddmg 779 and northwest of Bwldmg 727 At the tune, it was stated that the spdled 
effluent dramed toward Trench No 6 Trench No 6 was a part of the ongmal surface water and 

shallow groundwater collectron system north of the solar ponds (Appenb B) 

U t h e s  personnel at RFP recalled that the 1976 s p a  occurred when an underground coohng 
tower water h e  broke east of Burldmg 779 and adjacent to the northwest of Bulldmg 727 The 

coohg tower water was sampled followmg the mcident and found to contam 50 mgll total 

2-57 
Final 

-1  1992 



I 

I 

700 Area Effectwe Date - I 

0 ENVIRONMENTAL RESTORATION PROGRAM Manual 21100-WP-OUS 01 
Phase I RFVRI Work Plan Secbon No 2 0, Rev 
Operable Unit No 8 Page 58 of 4-43 266 && I 

~~~~~~ 

chromium and approxlmately 3,000 d p d  alpha achvity The ruptured h e  was excavated and 
repaued The c o o h g  tower water lme which ruptured m the mcident was removed when the 

onginal coolmg towers were replaced (DOE, 1992b) A FIDLER survey was conducted along 
the water course of the spill No readmgs above background were observed Ad&tlonally, sod 

samples were taken in the area and submitted for analysis (Appendix B) The results of the soll 
samples are not known Samples were also reportedly collected dady from Trench No 6, 

however, the sample analyses are not known (Append= B) 

On December 8, 1990, an estmated 1,000 gallons of c o o h g  tower water overflowed from the 
Bullding 785 Coohg Tower Number 2 onto the ground The event occurred when the sump 
filled and water backwashed mto the c o o h g  tower and spfled out of the fan on the east side of 

the structure The spray from the backwash extended no more than five to SIX feet east of the 
bulldmg according to u a u e s  personnel m Bulldmg 779 (Append= B) The released water was 
sampled and was known to contam "Nalco 2826," an morgmc, phosphate rust mhlbitor An 

Occurrence Report prepared after the mcident tnhcated that a sample was taken for analys~~, 

however, it was not stated rf it was a soll or water sample The results of the sample analysls 

are not known There is no documentation to desmbe clean-up efforts for thts spd (DOE, 

1992b) It 1s possible that surfkial matenals m the viclruty of the tower have been impacted by 
such releases 

0 

Other than samplmg that occurred at the tlme of the releases from thrs IHSS, no documentauon 

was found regardmg samphg acttviues that may have been conducted to defme the nature and 
extent of contammatlon ambutable to those releases The nearest downgra&ent s amphg  pomts 

are bedrock groundwater momtormg wells 2586, €207589, and P209089, and alluvlal momtonng 

well 2686 (Figure 2-27) Groundwater samples have been collected from well 2586 on a 
quarterly bass smce March 1987 (Table 2 15) The only data available for well 2686 are the 

analyses of morgmc constments m groundwater Chlonde, mtratelmtnte, bicarbonate, and 
sulfate have been detected in concentratlons exceedmg background 111 this well Borehole 0 
Rur I RFyRl Wort elall 
opcnble Umt No 8 2-58 



I I 

1 a ENVIRONMENTAL RESTORATION PROGRAM Manual 21 10O-WP-OU8 01 
20. Rev- Phase I RFVRI Work Plan 

700 Area Effectwe Date 

Sect1011 No I 

I 

OperableUmtNo 8 Page 59 o f W *  

~ ~~ 

samples were collected from wells €207589 and P209089 d m g  d n h g  (Tables 2 16 and 2 17). 

and groundwater samples have been collected from these wells on a quarterly bass smce 1990 

Table 2.18 provides a summary of the analpcal data avrulable for groundwater samples from 

well P209089 As discussed below, the data avdable for groundwater from well P207589 ~IE 

lunited Wells 2386 and 2486 are located upgrahent from IHSS 138 The data avadable for 

these wells are discussed in Sechon 2 4 1 2 for MSS 118 2 

Several VOCs have been detected III groundwater samples from well 2586 The compounds 

detected rnclude acetone, benzene, carbon tetrachlonde, chlorobenzene, trans- 1,2-DCE, 

cis-l,3-dichloropropene, ethylbenzene, methylene chlonde, styrene, toluene, and total xylenes 

Aluminum, cadmium, calcium, chromium, copper, Iron, magnesium, mckel, and strontlum have 
all been detected rn concentrauons exceedmg background So&um concentmuons m groundwater 

from thrs well have also exceeded the upper tolerance h i t ,  but are less than the m m u m  

background concentrauon Radronuchdes detected 111 concentmuons greater than background 

mclude gross alpha, gross beta, ra&um-226, stronuum-89,90, and uramum-238. The 

concentmuons of urmum-238 detected, however, are less than the maxlIIlum background 

concentratlon Bicarbonate and sulfate concentraoons m groundwater from th~s well have also 
exceeded background 

,a 
, 

Acetone, 2-butanone MEK, methylene chlonde, and 4-methyl-2-pentanone were detected m 
borehole samples from well P207589. With the excepbon of the detecbon of methylene chlonde 

and MEK 111 a few samples, blank contammatlon was rnchcated for all of these compounds 

Metals detected m concentrattons exceedmg background III samples of surfkid matenals were 

bmum, calcium, lead, magnesium, mercury, and stronttum. In addihon to exceedrng therr 

respecttve upper tolerance hits, the concentmuons of mercury m one sample and stronttum in 

several samples also exceeded maxLmum background concentrattons Arsemc, bmum, calcium, 

chromium, copper, Iron, lead, magnesium, mckl, vanadmm, and m c  were detected m 
concentmuons greater than background 111 bedrock samples The concentrattons of arsenic and I 0 
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vanadium exceeded m-um background concentrauons Nitratdmtnte concentratlons m 
samples of both sdicial  matenals and bedrock exceeded background Borehole samples from 
this well were not analyzed for raaonuchdes 

Groundwater samples from well P207589 have been analyzed only for VOCs and metals No 

VOCs or metals have been detected m concentrauons exceedmg background m these samples 

The only VOCs detected m borehole samples from well P209089 were acetone and methylene 
chlonde Metals detected m concentrahons exceedmg thew respecuve upper tolerance h i t s  m 
samples of surfcial matenals were alummum, bmum, cadmium, calcium, hhum, magnesium, 

manganese, mercury, and potassium The concentratrons of cadmium, hhum,  mercury, and 

potassium detected also exceeded maxlfnum background concentrauons Copper, lead, 
magnesium, vanadium, and m c  exceeded upper tolerance h i t s  m bedrock samples, but all were 
less than maxunum background concentrauons. Radionuchdes detected 111 concentrauons above 

background m samples of surficial matenals include amencium-241, plutomurn-239, ra&um-226, 
and tntmm Plutomum-239, tntrum, uraruum-233,234, uranlum-235, and ura~urn 238 were 

detected in concentrauons exceedmg background 111 bedrock samples The concentrauon of the 
urmum isotopes detected, however, did not exceed maxrmum background concentmuons The 
highest concentmuons of amencium-241 and plutomum-239 were detected m a sample of 

surfcial matenals taken at a depth of 0 to 3 2 feet. No morgmc consbtuents were detected m 
concentrauons greater than background m samples of surficral m a t e d  Nitratd~tnte was 

detected in relahvely hgh concentrauons m two samples of bedrock. As mhcated 111 Table 2.17, 

the concentrauon detected m the sample taken from depths of 11.5 to 17.5 feet IS questronable 

because the concentrauon in a dupbcate of that sample was two orders of magmtude less 

Acetone, chloroform, ethylbenzene, methylene chlonde, toluene, and total xylenes have been 
detected m groundwater samples from well P209089 As shown m Table 2 18, laboratory blank 
contammatlon was macated for several of the results for acetone and methylene chlonde 
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Analyses of metals and radionuchdes m groundwater from tfus well have been h i t e d  The one 
sample analyzed for metals contamed a concenttauon of calcium that exceeded the upper 
tolerance h i t ,  but the concentrauon was less than the maxllllum background concentrauon 
Chromium was not detected in this sample Gross alpha, ura~um-238, bicarbonate, and sulfate 
have also been detected in concentrabons exceedmg background 

As discussed 11) Secuon 2 4 1.2 for IHSS 118 2, no ra&onuchdes have been detected m 
concentrabons exceedmg background m groundwater from well 2386 Gross alpha and urmum- 

238 concentranons m groundwater from well P209089 have exceeded background The quanhty 

of data avadable for th~s well IS h i t e d  In adhoon, several radonuchdes were detected m 
concentrabons exceedmg background m borehole samples from well P209089 These data 

inQcate that releases from MSS 118.2 may have unpacted groundwater and soh However, 

there are other IHSSs, 150 6 and 150 8, that are also located upgrahent of well €909089 whch 
may have conmbuted to the contammauon detected. In addtoon, other potenual sources of 
contarmnauon may emst m thrs area that are not mcluded m OU8 Bared on the data c m n t l y  

avadable, it IS not possible to conclude how much of the contammauon, if any, that has been 

detected in groundwater and soils downgradent of IHSS 138 IS attnbutable to releases from t h ~ ~  

IHSS 

a 

2 4 1 7 IHSSs 139 1 0  and 139 1(S) - Hydroxide Tank Area - Buddmgs 771 & 774 

IHSS 139 1 conslsts of three separate sites, two sites whch are identdied as IHSS 139 l(N), and 
one site whch is idenMied as IHSS 139.1(S) The two sites identlfied as MSS 139.1(N) are 

located north of Buddmg 774 One of these sites consists of a sodium hydroxtde tank and 1s 

adjacent to the north side of Buldmg 774 (Figure 2-9), the other of these sites IS located about 
80 feet north of the fust site and conslsts of two large steam condensate tanks (Figure 2-9 and 
2-10) IHSS 139 l(S) IS located south of Burldmg 771 and consists of a potassium hydroxide 

tank (Figure 2-1 1) 
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Of the two steam condensate tanks, the westernmost tank receives overflow and contamed hquld 
from the bermed area around the NaOH tank The easternmost tank receives overflow from the 
westernmost tank. These two tanks, T-107 and T-108, have nveted constructton Currently, 
there is standlng water around the tanks The bottoms of the tanks appear to be corroded, and 
there is rust on the tops and sides of the tanks (Appendn B) 

The two causttc tanks, a 5,400-gallon KOH tank south of Bruldmg 771 and a 6,500-gallon NaOH 
tank north of Budding 774, have been subject to spills and leaks m the past (Appendlx B) 

D u n g  the week endmg May 5,1978, a s p a  occurred d w g  the roume flllng of a causm tank 

near Bulldmg 771 Neither the specrfc tank nor the quanbty spdled was documented. The 
spdled caustlc was contamed by a ddce below the tank and was not released to the envuonment. 
D u n g  March 1985, a pmhole-sized leak was found m the pipmg from the NaOH tank at 

Buldmg 774 T~IS leak occurred mide the bulldmg, "and probably did not contrrbute to the 

caustlc matenal found on the ground m the pit surroundmg the tank " Apparently, the leak had 
seeped along the underground pipe to the outside of the buddmg The leak was later repared 
The "caustc matenal found m the pit" was ambuted to a poor samphg techmque whch allowed 

the valve to drrp on the ground It was estunated that dunng the 30-year hlstory of the tank, 80 
to 100 gallons of causucs had spdled as a result of this method The pit was to be cleaned out 

and h e d  m response to the problem No documentabon was found detadmg the c l e m g  or 
l m g  of the pit (Appendlx B) 

0 

In May 1985, a small leak was found at the fimg of a thermocouple 111 the NaOH tank north 
of Bulldmg 774. The causttcs had sohddiid at the fittmg, and therefore had not run mto the pit. 
The fittmg was reparred (Appendrx B) 

On June 22, 1987, there was an overflow of NaOH d m g  dehvery operaQons to the "6,000- 

gallon" causuc supply tank north of Buddmg 774 because of a faulty level mdxator (It IS 0 
Phase I RFVRI Wmk R.a 
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beheved that this was actually the 6,500-gallon NaOH tank) Approxunately 100 gallons of 

caustx matenal flowed into the bermed contrunment area of the tank and then dramed to the 

causbc "catch" tank, T-108 Due to cracks m and detenorabon of the concrete berm, causuc 

seeped onto the road Tank T-108 was also found to be detenoratmg, and showed signs of 

seepage In response to the mcident, the one to two gallons that had seeped onto the road was 

dduted with water and msed off the road. Work orders to repau the cracks m the berm were 

imuated, and the work was completed on June 24 A job order was submitted to replace the 

detenoratmg catch tank, T-108 The hquid m T-108 was sampled and was to be subsequently 

pumped to the smtary sewer system or Buildmg 774 The level m&cator on the causuc tank 

was reparred (Appendui B) 

On November 13, 1989, approxunately five gallons of twelve molar KOH was spdled when a 

vendor was ref*g the holding tank near Buldmg 771 Apparently the tank was overfilled and 

the extra hquid spied into an earthen berm surroundmg the tank The KOH was absorbed wth 

appronmately 100 pounds of "od dry," a chemical absorbent, and the contammated sod and "oil 

dry" were placed in an 83-gallon salvage drum on hazardous waste Umt 1 (PAC 500-903) Thts 
was shipped off site to either Nevada or Idaho based on its act~wty level Sod samples were 

taken, and pH analyses were performed It was d e t e m e d  that all KOHcontarmnated matenal 

had been removed. The area was backfiied with new gravel It is possible that the overflowmg 

hquid infiltrated rnto the sod beneath Buddlng 771 (Appendu B) 

There are lunited data avadable that would asslst m the defimaon of the nature and extent of 

potenual contarmnahon associated wth releases from MSSs 139 1@J) and 139.1(S) The only 

well located near or downgrahent from the site of the NaOH releases (MSS 139 1 0 )  IS well 

P219089, an alluvd well (Figure 2-27) Thu well IS located adjacent to the NaOH tank near 

Burldxng 774 Analytrcal data for well P219089 are h i t e d  to analysis of ra&onucbdes and 

inorgmc constttuents m one groundwater sample collected m December 1989 Well P219189, 

a piezometer completed rn alluvium, IS located west-northwest of the tanks m this IHSS and IS 
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not downgradient of the IHSS Borehole samples were collected from th~s well dunng dnlhg,  
but groundwater samples have not been collected from ths well Due to the lack of groundwater 
dab for thls well and the absence of wells downgradient of the IHSS, the analyt.mil data for t h s  

well is of lunited use in d e f m g  the nature and extent of contammabon associated with h s  

MSS 

All of the tanks m ths MSS are above the hgh water level elevauon based on water level 
elevauons recorded for wells P219089 and P219189 smce thelt mstallation m 1989 At both 
wells the alluvial matenal is thm, from 8 to 11 feet. Relauvely impexmeable matenals at shallow 
depths (Arapahoe Formauon claystone at about 8.0 feet below the surface m well P219089 and 
clay at about 4 0 below the surface 111 P219189) most llkely prevent a downward migrauon of 

potenual contammants and h i t  saturated hckness. As mhcated by the hgh water level map 

for the uppermost hydrostraugraphlc umt depicted rn Figure 1-27, groundwater flows m a strong 
northerly gradient toward North Walnut Creek, essenhally nddmg the groundwater system of 

potenual contammants as seeps into the surface water system along the dramage valley walls 
Standing water, descnbed as currently ensung around tanks T-107 and T-108,s most Uely due 
to pondmg of runoff whch is held by low permeabfity surficial m a t e d  and does not reflect 
the level of the water table 

/ a 

The pH of the one sample of groundwater collected from well P219089 exceeded the background 

Ph Although a relauvely hgh Ph m groundwater may be mdicauve of the release of NaOH, the 

lack of addihond groundwater momtomg data from this well hmders a determmatton of whether 
h s  result represents actual groundwater condmons or may be spurrous. Chlonde and plutomum- 

239/240 were also detected m concentrauons exceedmg background The concentmuon of 

plutomum-239/240 was, however, less than the m m u m  background concentmuon U m u m -  

233,234 was also detected m ths sample Interpretatron of t h ~ ~  ura~m concentrahon IS drfficult 
in that the background concentrauon of uraruum-233,234 is based on the analys~ of only one 1 {a sample 
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The nearest wells to IHSS 139 1(S) are the same as those discussed m SubsecUons 2 4.1.1 and 
2 4 1 2 for IHSSs 118 1 and 118.2 (Figure 2-27). As discussed in those subsecaons, however, 
these wells are not located downgradient of these IHSSs Due to the nature of the hquids 
belreved to have been released from IHSS 139 l(S), it is unIrkely that the liqmds could have 
migrated to the locattons of the wells discussed in Subsectton 2 4 1.1 and 2 4 1.2 Any detectable 
residual impact to envmnmental media would ldcely be confined to the unmedate vicmty of the 

releases 

2 4 1 8 IHSS 139 2 - Hydrofluorrc Acid Tank Area (Budding 714) 

IHSS 139 2 consrsts of two homontal, 1,300-pound HF cylmders, each with a 1.200-pound 
capacity, that are located m Buddmg 714 (Figure 2-1 1) The hydrofluonc a a d  IS dehvered to 

the RFP rn portable cylmders, whch are replaced when empty No open transfer of the acid 
takes place The acid is piped to and used m Bulldmg 771 (Appendur B) 

8 

D m g  May 1971, there was a small vapor release from the hydrofluom connecQon outslde 

Buildmg 771. No documentabon was found whch detarled a response to the release (Appendtx 

B) 

D w g  the week endmg August 13, 1976, a hydrofluom acid leak above Blllldmg 771 was 
repaxed Apparently the hoses had collected small amounts of the acid that appeared when the 
lme was pressurrzed (Appendur B). 

It IS improbable that the acid releases have had a residual unpact on the 8u There was no 
documentatton of events that may have impacted the soli, surface water, or the groundwater. 
Addmonally, it IS mprobable that there was mpact on surface water or groundwater (Appendur 

B) 
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I In addihon to the above descnphon of MSS 1392, there is a portable, refdable nimc acid 1 

dumpster located just north and west (approxmately 25 feet) of the hydrofluonc acid storage area 
discussed in the MSS 139 2 descnptton More preasely, the dumpster is located at the southeast 

comer of Budding 771 It is possible that leaks and spills m the vicimty of the dumpster have 
impacted the envuonment. As stated in Sechon 2 3 8, this area IS not part of an OU8 IHSS or 

PAC, but mvesttgauons are planned for a 10-foot area around the dumpster 

Accordrng to Supervisor Investtgatton Report #87-7-771 1 - Acid Spdl, there was a release of 
approxunately 35 gallons of 12 normal nitnc acid at the dumpster on July 1,1987 (Appendur B) 
The cauw was a leak m the supply hose Neutralrzahon was attempted by the use of potassium 

hydroxlde flake and sodium bicarbonate The followng day, the sod was loosened and more 

sodmm bicarbonate was added An asphalt layer was dwovered approxunately 6 mches below 
the ground surface The affected sod was removed to hazardous waste umt number 1 (PAC 500- 

903) or to MSS 203 New road nux was to be placed on the asphalt pad (Append= B) 
0 

The dumpster involved supphed nitnc acid to the Bulldmg 771 chemical makeup area The acid 
was delxvered to the 218 tank farm near Buddmg 444 by an outside suppher One of two 

aviillable dumpsters was picked up at Buddmg 771, taken to the bulk supply, and filled by 
Budding 774 Chemical Operators This 

process occurred on a dady basis when Bulldrng 771 was operauonal as a plutomum recovery 
faclllty (Appendm B) 

The dumpster was then returned to Bddmg 771 

The nearest wells to thls IHSS that may asslst 111 evaluamg the nature and extent of 

contamauon associated with the IHSS are the same as those Qscussed m Subsecbon 4 2 1.1 for 
IHSS 118 1 (Figure 2-27) These wells, however, are not located downgradent of IHSS 139.2 
There are no wells located downgradient of this IHSS. Any residual unpact from these releases, 
if detectable, would lrkely be confmed to the unmedlate vicmty of the MSS and would be 
unhkely to have impacted groundwater 0 
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2 4 1 9  IHSS 144 - Sewer Lrne Breaks - Near Buildmg 730, Tanks 776 A-D (IAG Name, 
Sewer Lme Break) 

IHSS 144 consxsts of two separate sites, IHSS 1 4 4 0  (Figure 2-12) and IHSS 144(S) (Figwe 2- 

13) IHSS 1440 consxsts of four underground waste holdmg tanks located north of Buddmg 
776 and east of Buddmg 701, m a small structure identified as Buldmg 730 These tanks are 

designated as Tanks 776 A through D They were bullt m appromately 1956, and were taken 

out of Service m the 1980s They are now used as plenum deluge tanks and, therefore, would 

normally be dry (Appendn B) 

The tanks are concrete and are non-mspectable Tanks 776 A and B are laundry waste holdmg 

tanks, and Tanks 776 C and D are process waste holdmg tanks If tanks C and D overflowed, 

the excess liquid could dram mto Tanks A and B, and vice versa. Therefore, it appears that 

vo1at.de orgmc and semi-volat.de orgamc compounds, metals, and radtonuchdes are potenttal 

contarmnants 

On approxunately June 1, 1972, a revsion of a Buddmg 776 ra&ography vault floor dram was 
completed Apparently, previous transfers of laundry waste water from Tanks 776 A and B 

resulted m backflow into the vault. The revsion to the floor dram, mvolving relocabon of the 

dram pipe connecuon, would allow the waste to be transferred at bgher pressures (Appendlx B) 

On June 7 or 8, 1972, the mereased pumpmg rate dunng a transfer of laundry wastewater from 

Tanks 776 A and B to Bwldmg 995 caused suspension of hrgh-level sedment m the tanks and 

presswrzabon of the sa~tary waste h e .  The pressutrzatlon of the h e  caused a tollet and srnk 
in Buildmg 701 to overflow and a patch to rupture m the h e  east of the waste holdmg tanks 

Due to the overflow of the todet and smk, the toller, smk, and floor of Buddmg 701, as well as 

the ground east of the bulldmg, were contammated The patch that ruptured was apparently 

located between Buddmgs 777 and 779, this locabon has been designated as MSS 144(S) Smce 
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the exact locauon of the sewer h e  break between Buddmgs 777 and 779 is unknown, the 
boundanes of IHSS 144(S) mclude all of the alleyway At the tune of the mcident, mamtenance 
may have consisted of cleanrng out a clean-out plug near Buddmg 701, further mcreasmg the 

potenbal impacts on the envlronment (Appendm B) 

Achwues of samples taken from the totlet bowl m Burldmg 701 were as h g h  as 136,000 pCA 

on June 7 and 8 A sludge sample taken from a clean-out plug m the Buildmg 701 samtary 

sewer hne contamed only m m a l  radroacuvity Analyses of the sedunents from the bottoms 

of Tanks 776 A, B, and D indxated hquid phase actmhes of 68,000 pCdl, 9,100 KIA, and 

302,000 pCdl, respectwely (Appendm B) 

Interviewees for CEAFW Phase I recalled a sewer hne break between Burldmgs 779 and 777, 

which was discovered when contammauon was found m a restroom It 1s beheved that thu 1s 

the same mcident as the 1972 patch rupture Qscussed above 

The rupture m the h e  patch east of the tanks resulted m sod contamrnatlon Approximately 50 
drums of sod were removed A confhctmg document states that 38 drums of sod were removed 

The contammated soil around Buddmg 701 was also apparently removed. It is probable that 

residual sod contammabon is present. As of June 8, 1972, 19 drums of sod had been removed 

No sod count was detected at that m e  (Appendm B) Dtsposal of these drums was at either the 
present landfill @ISS 114) or, If contammated (defmuon of "contammated" not provided), at 
Idaho 

The radiometnc survey performed w t h  a FIDLER in the late 1970s and early 1980s mhcated 
no extremely contammated (500,000 to 1,000,000 pCl/g) areas at or near thts IHSS (Appendu 

B) 
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Following the 1972 pressurrzatton mcident, the Burldmg 995 outfall and other downstream pomts 

were sampled dady There was mcreased radroactwity m the Buildmg 995 outfall The hghest 
sample concentratton of total alpha-emittmg radionuchdes m the outfall was 417 pCdl on June 
11, 1972 (Appendix B) 

The nearest wells to IHSS 1 4 4 0  are the same wells dscussed m Subsechon 2 4 1.1 for IHSS 

118 1 As dlscussed m that subsectton, these wells are not located downgradient of these IHSSs 

There are no wells located downgradent of MSS 1 4 4 0  

There are no wells located immediately upgradient of IHSS 144(S) The nearest upgradient well 

is well P214689, located appromately 1,300 feet to the southwest. As dmussed m Subsechon 
2 4 1 1 ,  the data avadable from t h ~ ~  well are of lunited use m estabhhmg upgradent groundwater 

I conlttons Several wells and boreholes are located downgradient of the IHSS Alluwal 

monitonng wells 2286,5687, and P209289, and bedrock momtomg wells P209189, P209389, 

and P210189 are located downgradient of tius IHSS (Figure 2-27) Summaries of the avsulable 

analyhcal data for groundwater samples from wells 2286, 5687, and P210189 are prowded m 
Tables 2 19 to 2 21 The avalable data for wells P209189, P209289, and P209389 are &cussed 
in Subsectton 2 4 1 1 for IHSS 118 1 Borehole samples were also collected from well p210189 

durrng dnllrng (Table 2.22) In adhhon, borehole SP16-87 IS located downgnubent of IHSS 

144(S) A summary of the analyttcal data avdable for borehole samples from borehole SP16-87 
is provided m Table 2.23 (Subsequent to its W n g ,  borehole SP16-87 was completed as well 

5687) 

As shown on Table 2 19, several VOCs have been detected m groundwater samples from well 
2286 Many of these compounds are the same as those detected m groundwater samples from 
well P209189 (see Table 2 9) With the excepQon of TCE, whch has been detected routrnely 
(Figure 2-29), most of these VOCs have been detected sporalcally Metals detected 111 

concentrauons exceedmg background in groundwater from well 2286 include alummum, 0 
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anumony, bmum, calcium, chromium, Iron, lead, lithlum, magnesium, manganese, nickel, and 
sodium The concentmuons of calcium, magnesium, manganese, and sodium have all been less 
than maximum background concentrauons Ralonuchdes detected 111 concentmuons greater than 

background are amencium-241, cesium-137, plutomum-239/240, strontIum-89,90, ttruum, and 
urmum-233,234 Gross alpha and beta concentrauons have also exceeded theu respecuve upper 
tolerance limits but have not exceeded m m u m  background concentrauons Chloride, 
nitrate/nitnte, sulfate, and bicarbonate concenvatlons have also exceeded background 

Groundwater samples collected from thu well were analyzed for pestmdes and polychlonnated 
biphenyls (PCBs) in September 1986, but none were detected 

Samples of groundwater collected from well 5687 have also contamed a vanety of VOCs, many 

of which are the same as those detected m wells 2286 and P209189 (Table 2.20) PCE, TCE, 
1,1,1-TCA, and thew degradauon products have been detected in most samples from well 5687 

(Figure 2-30) Metals detected m concentrattons exceedmg background m thu well include 
calcium, copper, lead, mercury, nickel, sodium, and mc. Calcium and sodium concentrahons, 

however, have not exceeded maxltnum background concentrabons Chlonde, mtratdmtnte, 

sulfate, and bicarbonate concentrauons have also exceeded background m groundwater samples 
from thls well Groundwater samples from this well have not been analyzed for ra&onuchdes 

Samples of  surficial materials and bedrock from borehole SP16-87 were analyzed for metals, 

rahonuchdes, and morgmc consutuents No analyses of VOCs were performed on these 
samples As mdicated 111 Table 2.23, several metals were detected 111 concentmuons greater than 
background m samples of both s u r f i d  matenah and bedrock. Only copper, potassium, and m c  
were detected in concentrabons that exceeded both upper tolerance lunits and m m u m  
background concentrations in surficial mater& Cadmium, arsemc, calcium, and manganese 
concentrauons in bedrock exceeded both upper tolerance b i t s  and maximum background 
concentmuons Amencmm-241, gross alpha, and plutomum-239/240 were detected m 
concentrauons exceedmg background 111 a sample of surficial matenals taken from 0 to 2 feet 
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deep Uranium-233,234 and uranium-238 also exceeded upper tolerance Zunits but did not exceed 
maxmum background concentrabons No radionuchdes were detected m concentrabons 
exceedmg background m bedrock samples Nitraudmtnte concentrauons exceeded background 
in samples of both alluvium and bedrock 

Methylene chlonde and acetone were detected m several borehole samples from well p210189 
but, with the excepbon of methylene chlonde m one sample, blank contaminabon was mdicated 

for those samples (Table 2.22) Several metals were detected m concentrabons greater than 
background m samples of surficial matenals, but only bmum, cadmium, and potassium were 

detected in concentrabons that exceeded both upper tolerance h i t s  and maxlfnum background 
concentrabons Chromium and vanadium were detected m concentrabons exceedrng upper 
tolerance hmts and maxmum background concentrauons m one sample of bedrock. Several 
other metals were also detected in concentrauons greater than upper tolerance h i t s  but less than 
m m u m  background concentrabons m bedrock samples Gross alpha, gross beta, amencium- 
241, plutonium-239/240, radium-226, stronbum-90, tnoum, urmum-233,234, umum-235, and 

urmum-238 were all  detected in concentratrons exceeding background m surfcial matemils 
Plutomum-239 and tnbum were also detected m concentrabons exceedrng background m bedrock 
samples Urmum-233,234 and uratllum-238 concentrabons in bedrock samples exceeded upper 

tolerance lunits but did not exceed maxmum background concentrabons Nitratdmtnte was 

detected in concentrabons exceeding background m samples of both surfiaal matenah and 
bedrock The pH of a sample of surficial matenals taken from 0 to 3 feet deep also exceeded 

background 

I a 

As shown on Table 2.21, a vmety of VOCs have been detected 111 groundwater samples from 
well P210189, many of whch are the Same as those detected m the other wells located 
downgradient of h s  MSS PCE, TCE, and degradauon products of these two compounds have 
been detected m several samples collected from this well (Figure 2-31) Banum, calaum, won, 
and mercury concentratrons in groundwater from this well have exceeded theu respecuve upper 0 
PboeIRFYRlWOtkPlM 
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tolerance hits, but the concentratlons of calcium detected have been less than the maxlmum 
background concentratlon Plutomum-239/240, rahum-226, tntlum, and strontlum-89,90 have 
also been detected m concentratlons exceedmg background NitraWmtnte and bicarbonate 
concentrahons in groundwater from thrs well have also exceeded background concentrauons 

The avdable data for wells downgrahent of IHSS 144(S) mdicate contammauon that may be 
ambutable, at least m part, to releases from th~s MSS Many of the constltuents detected in 
samples from these wells are not known to have been released from h s  IHSS and may have 
resulted from releases from other OU8 MSSs or other potential sources of contammatron 
Insufficient informauon is currently avadable regardmg the cornpositron of matenals released 
from thls IHSS 

2 4 1 10 IHSS 150 1 - Radtoachve Site North of Buddmg 771 

Wastes from Buddmg 771 and rnatenals to be reprocessed m Buddmg 771 were frequently 
handled and stored m the area north of the buddmg. Buddmg 770, north of 771, was budt m 
1965 and has been used as a residue storage area m the past. Acbvitles m and around Buldmg 
770 have contnbuted contammahon to thrs site (DOE, 1992b) IHSS 150.1 is an area 

approxunately 360 by 60 feet and is adjacent to the north side of Buddmg 771 (Figure 2-14) 

The followrng IS a chronological breakdown of madents that have occurred m h s  area and 
utlltzahon changes 

On September 11, 1957, the RFP's fust major fire occurred m Buddmg 771. A plenum was 
breached releasing an unknown amount of rad~oactrwty around the buddmg, partrcularly to the 
north The impact the axborne radioactmty may have had on the acrnss road was not quanttfied, 
however, fire clean-up actlvitles followed the mcident (Append= B) 

FtuceIRFYRIWorkRm 
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From approxlmately 1962 untll approxmately 1968, a 5,000-gallon stamless-steel tank was 
located approxmately 30 feet north of Budding 771 The tank was on 6-foot legs and was 
approxmately 8 feet m diameter Two overhead pipes from Room 114 in Bulldmg 771 

connected to the tank, one of whlch was a vacuum vent to control transfer in and out of the 

other The tank was used ~fl the Filtrate Recovery Ion Exchange system, whch concentrated 
plutomum and amencium for recovery. Amencium concentrated on an ion exchange column and 

was transferred at a predetemmed concentrauon to the tank The resulung liquid contamed in 
the tank was a nitrate solutlon hgh  m amencium with some plutonium (Appendur B) 

In approximately 1968, a pinhole leak developed m the tank and dnpped onto the slab 

foundatlon The tank was temporanly sealed to mibgate the leak untd the tank could be empbed 
through the processmg of the contamed soluuon Once empbed, the tank was taken out of 
Service and remamed m place untd it was moved to the size-reducuon faclllty in Bddmg 776 

someume shortly after Once size-reduced, the tank was disposed of as radroacuve waste m 
Idaho When the tank was removed to the size-reducuon f a d t y ,  the concrete slab was 

0 

I decontammated unul the pomt where smear samples I d  not detect further removable 

radioacuvity Pmt  was applied to the concrete to secure the fixed ra&oactwity The slab was 

moved to a ditch dmctly north of the area and buned @ISS 163 2) The area was paved 
sometune pnor to June 1969 (Appendu B) 

On June 11,1968, durrng the removal of drums from the 903 Storage area, a drum leaked on the 
roadways as it was bemg transported to Bulldmg 774 The f o W t  carrying the lealung drum 
traveled across the access road north of Buddmg 771 The area near Bwldmg 774 was 
contammated at the tune The road m front of Buddmg 771 was apparently not consldered to 

be impacted by the madent Further d e w  of ths mcident are prowded m the MSS 172 
descnpuon (Appendur B) 
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The paved area between Buddings 771 and 770 was used for the storage of residue m drums 
pnor to processing in Bulldmg 771 A June 1969 photograph shows over 100 drums stored m 
rows on the pavement. A fence parallel to Burldmg 771 also encloses the west entrance to 
Bulldmg 770 and defmes a storage area Drums were also stored m the courtyard south of 
Buddrng 770 between the access road and the buildmg This locauon has since been altered, 

because m the 1960s there was a concrete embankment wall along the south and east sides of 
the courtyard There IS currently no embankment wall. Construcbon changes in thrs area are not 

clear More mformatton may be found regardmg the physical alterabon of the area. Drums of 

waste from the 1969 frre m Bulldmg 776 were stored m the area for countmg pnor to shlpment 

(Append= W 

Another speclfic mcident of contammatton occurred on November 16,1970, when residue leaked 
out of a drum of filters as it was being transported from a storage area (mangle area east of the 
solar ponds) to Bulldmg 771 for processing The ground area near the dock at Burldmg 771, as 
well as the truck and cargo contarner the drum had come m contact wth, were all  contammated 

The leak was detected whde m transit, and the area was decontamtnated It was noted m March 
197 1 that there was a signrficant mcrease m the number of “hot waste” drums were stored outsde 

in the area north of Bulldmg 771 These drums contamed residues for the Burldmg 771 

incrnerator and the number of drums in storage was becormng problemattc for the Health Physics 

Operabons Group (Appendm B) 

On June 1 1, 197 1, a lealung drum on the pavement caused the contammaaon of appromately 
115 square feet of asphalt. Sod and approxmately 200 square feet of asphalt were removed for 

off-site disposal m Idaho A recommendaaon was made to lease cargo camers to protect the 
drums A waste drum was found to be le-g shortly after that on July 2, 1971, and was 
determmed to contam mtnc acid from non-he generated waste A ramstorm spread the leaked 

contammabon, affecmg between 2,300 and 2,500 square feet of asphalt and gravel wth levels 
of contaminatlon rangmg from 500 to 1,OOO,OOO cpm plutomum The mcident prompted a 

Rml? I RFIIRI wort P h  
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I request for addihonal cargo camers and the use of Buddmg 776 for storage. It was detennmed 
that these incidents m June and July 1971 resulted in contammauon of the area rangrng from 
100,000 to 300,000 dpd100 cm2 on the asphalt (Appendu B) I , 

In August 1972, a punctured scrap box stored mside Buddmg 770 contammated 3,600 square feet 
inside the building and 500 square feet outside Levels of ra&oachvity ranged up to 200,000 

dpm/cm2 (DOE, 1992) Removal of asphalt and sod for disposal off-site m Idaho began 

immediately followmg the mcident. 

Fmally, on September 15, 1972, a 55-gallon drum contarnrng spent ion exchange resm residue 
leaked mside Buddmg 770 onto the concrete floor Contammatton was tracked between 

Bulldings 771 and 770 and covered 600 square feet, mcludmg 50 drums and a f o W L  Levels 
of contammahon ranged from 5,000 to 100,000 cpm plutomum The area was noted to be 
decontammated, but d e w s  of these achwttes were not found (Appendur B) 

@ 

The speclfic locauons of these mcidents were not recorded, however, the paved area north of 

Building 771 and west of Buildmg 770 was used for storage m a structured manner smce before 

1969 and probably as early as 1964 The storage area was bounded on the north by a fence that 
was parallel to Bulldmg 771 and extended north to enclose the west entrance of Blllldtng 770 

Dunng the tlme of storage, the paved area stdl funcuoned as the access road for Buildmgs 771 
and 774 (Append= B) 

I The matenal stored conssted pmanly of residues that had a hgh plutomum content and were 

desttned for plutomum recovery operauons m Burldrng 771 Materials were stored m drums on 
pallets or m cargo contamers No documentahon was found that provided any hazardous waste 

charactenstxs that may have been assmated with the plutomum residue Decontarmnauon 
acttvittes conducted after speclfic incidents would have been focused on radioactwe 
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contaminahon It is llkely that residual contaminauon from hazardous constrtuents may have 
remmed (Appendlx B) 

Due to envlronmental concerns related to the clean-up actrviues at the 903 storage area and the 
mangle storage area, efforts were made sitewde m the early 1970s to move all rahoachvely- 
contammated matenals to indoor storage The Bufldmg 771 area was used for storage untd 
approxunately 1974 when Budding 776 was used for such storage Buddmg 770 was then used 

for the storage of equipment and also a faclllty for equipment assembly pnor to mstallahon 111 

other bulldmgs (Appendlx B) 

The results of the Radiometrrc Survey, performed at RFP durrng the late 1970s and early 1980s, 

indcate no extremely contammated areas (stated to be 500,000 to 1,000,000 pCdg) north of 

Burldmg 771 (Append= B) 
i ,a 

Based on the boundanes of IHSS 150 1 discussed in Secuon 2 3 10, there are no wells or 

boreholes located downgradient of thls MSS The nearest well to the MSS is well P219189, a 
piezometer completed m alluvium, located near the northeast comer of the MSS (Figure 2-27) 

Borehole samples of both surficral matenals and bedrock were collected from thrs well durrng 
dnlhg in 1989 (Table 2 24) 1,l-DCA was detected 111 concenmons less than the method 

detechon hmit m several samples Methylene chlonde was also detected m several samples, but 
blank contammauon was inhcated for those samples. 

Metals detected m concentrattons greater than background m surfcial matemils from well 
P219189 were arsemc, batrum, copper, Eon, lead, magnesium, manganese, and m c  Only the 
concentraQons of m c  exceeded m m u m  background concentrahons Alummum, arsemc, 
banum, chromium, uon, lead, magnesium, mckel, vanadium, and m c  concenmhons exceeded 
background in bedrock samples The concentrahons of lead and m c  detected 111 these samples 
were also greater than m m u m  background concentrahons. As shown 111 Table 2 24, several ' 0 
RmaeIlUWUWc&pLm 
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radionuclides were detected m concentrattons exceeding background The concentrauons of 

amencium-241, radium-226, radum-228, mtmrn, urmum-233,234, and uramum-238 in samples 
of surficnl matenals and of radium-226, radium-228, and mbum m bedrock samples exceeded 
both upper tolerance lunits and maxlmum background concentratsons None of the samples 
collected were analyzed for plutomum 

The avalable analyt~cal data for well P219189 mdicate that RFP operabons have impacted 

surficial matenals and bedrock m the vicmty of MSS 150.1 However, these data are not 

sufficient to enable a determrnatron of unpacts that are attnbutable to thls IHSS The lack of 

data regardmg groundwater quahty in the vicmty of the MSS, parucularly in the downgradient 
duecbon, hrnders any detennmauon of the nature and extent of contammauon potenually 

assoclated with th~s MSS As discussed ~II Subsectson 2 4  1 12 for MSS 1503, the 
contammaQon detected m t h ~ ~  well may also be atmbutable to releases from other IHSSs or other 
sources of contammauon 

I 

I 2 4 1.11 MSS 150.2 - Fbdoachve Site West of Bwldmgs 771 and 776 

On September 11, 1957, a fue was discovered m Room 108 of Builchng 771 Fms m the box 

exhaust booster fllters and m u  filter plenum were discovered soon after An explosion m the 

mam exhaust duct probably contnbuted to the release of plutomum from the stack. The 
September 1957 fire m Buddmg 771 released radloacuve contammatson pmarily north and 
southwest of the buldmg (DOE, 19928) 

D w g  fire-fightmg and decontarmnaoon acuvlues at Burldmg 771, access to the mam fdter 

plenum was gamed through a hatchway on the west side of the bulldmg 'Rus actrwty was the 
man cause of the spread of contammatlon on the west side of Buddmg 771 at the tune of the 
fire (Append= B) (Figure 2-15). I *  
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No documentauon was found which d e w s  contammauon of the sunoundmg enwonment. One 
eyewitness report states, "I then went back m the front area of Buddmg 7 1 [77 1 J with a Pee Wee 

and did some spot monitonng I found the general level of contaminahon to be 100 to 500 

counts per mmute, except around the au-lock to the exclusion area, where the floor had been 
tracked up" (Appenlx B). (Note A Pee Wee was the alpha probe used 1 ~ 1  the 1950s.) The 
front door of Buddmg 771 1s located on the north side of the buddmg, however, the levels may 
be an mdicatlon of the contaminauon levels in the general area. It is conjectured that the west 
side of Buddmg 771 would have become more contammated than the north side of the buddmg, 
because it 1s beheved that fmfighhng access was mostly through the west access door No 

d e w s  of cleanup acuvitles at Buddmg 771 were found (Appendm B) 

In 1969, the west dock area of Bulldmg 776 was contammated by trackmg of contammauon by 
fmfightmg personnel up to greater than 100,000 (umts not known) (Appendur B) Thts was most 
hkely a n  area just south of Door 6, m the northern half of the west side of the buddmg, where 
surveys showed contammatlon of between 100 and 300 micrograms per square meter (Appendu 

B) Documentauon also in&cates that the steps, dock, and ramp areas on the west side of 
Buddmg 776 were contammated to 6,000 cpm (Appendm B) The contammated area extended 

out from the buddmg approxxmately 30 feet. Foilowrng the fm, ram transported the 
contarmnahon mto nearby sod 011 and gravel were placed on the sod to stabdm the 

contammahon (Appendur B) 

,a 

The followrng mfomahon IS from records research conducted m conjunctlon with development 

of h s  plan (Appendu B). The sod, od, and gravel were removed on July 19, 1969 Asphalt 

and dut removed from the west side of the buddmg contamed 7 dpdg,  and was to be buned 111 

the "BudQng 903 area" Contammated asphalt, sod, od, and gravel from the 1969 fue was 
actually buned m a locatton east of Buddmg 881, at IHSS 130. Appmxmately 320 tons of sod 

and asphalt were removed from the west side of the bulldmg and buned m trenches It 1s not 
clear, however, whether these trenches are on- or off-site AdQhonal mterviews with 'e 
RUL I RFURI wort plpl 
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individual(s) who made this clam or addihonal research of RFP records may provide detitlls 
regardmg disposal of these matenals At least a pomon of the sidewalk on the west side of 

Bulldmg 776 was also removed A new asphalt road had been constructed on top of the affected 
area by the end of July 1969 Auborne contaminatton from the May 1969 fire was carned 
predominantly to the west-southwest, the average wmd dnectron at the tune. 

I 

In May 197 1, contaminated steps and dock and ramp areas on the west side of Buddmg 776 were 

covered wth an epoxy pamt Areas of contammatton outside Bulldmg 776 were covered with 

asphalt. In 1973, a survey was conducted on the asphalt road west of Bulldmg 776 to deterxnme 
contammatton levels pnor to widemg of the road The maxlIIlum sod acttvity found was 70 
d p d g  plutomum (Appendur B) In January 1972, the sod at the southwest comer of Buddmg 

776 was considered to be contarmnated (Append= B) The cause of the contammatton was not 
stated In June 1972, the "west dock became contammated when a radioacuvely-contammated 

roller on a box was brought mto the budding The area was decontammated at the tune of the 

mcident (Appendur B) No documentauon providmg further detarls of cleanup was found It was 
not stated what buddmg the "west dock was connected to, but it is possible that is was the west 
dock of Bulldlng 776 

1 

I 

I 

In June 1980, contammated asphalt was removed from the west side of bulldmg 776 and boxed 

as contaminated waste (DOE, 1992b) 

The results of the Rachometrrc Survey, performed at the RFP dunng the late 1970s and early 
1980s with a FIDLER, mdicate no extremely contaminated mas (stated to be 500,000 to 

1,000,000 pCdg) around the west sides of BudQngs 771 or 776 (Appenk B) 

There are no wells or boreholes located m the mmeaate wmty  of this MSS. The nearest 
downgradient well IS well 1986 located approxlmately 250 feet west of the northwest comer of 
the IHSS (Figure 2-27) There are no wells located upgmhent of the MSS The avarlable 'e 
PhreIRFyRIWorkRrm 
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analyttcal data for well 1986 were presented in Subsecuon 2 4 1 4 for IHSS 135 Several VOCs 

have been detected in groundwater samples collected from thls well (Table 2 13) In addiuon, 

several metals, radionuchdes, and morgmc consutuents have been detected in concentrauons 

exceedlng background In pmcular, gross alpha, gross beta, plutomum-239/240, stronuum- 
89,90, mourn, and ura~um-233,234 concentrauons m groundwater from thu well have exceeded 
background concentmuons 

The analyucal data avadable for well 1986 suggest that groundwater rn the vicmty of IHSS 

150 2 may have been impacted by releases from ths IHSS The presence of above-background 

concentrauons of several radionuchdes m groundwater samples from ths  well may be ambutable 
to releases from h s  IHSS However, the lack of mfonnauon on upgradent groundwater qmty  

and the potenbal that other sources of contammabon exlst m ths area, makes such a conclusion 
0 tenuousit this tune 

2 4 1 12 IHSS 150 3 - Rahoacuve Site Between Bwldmgs 771 and 774 

During excavabon for construcoon between Bufldmgs 771 and 774 in August and September 
1971, a cement tunnel contamng PWLs, whch had previously been used as an exhaust 

ventdahon duct for Buddmg 774, was exposed (Figure 2-16) In August 1971, leaks of lxquid 

into Buddmg 771 at the west end of the tunnel were attributed to releases from the process waste 

h e s  commg through the wall where pipes entered the buildmg Also 111 August 1971, 
contarmnated sod was removed from beneath the tunnel (DOE, 1992b) whch was almost fully 
exposed on the north s d e  at the tune and taken to Idaho (DOE, 1992b). It 1s unknown rf the sod 

removal was a response to the leaks mto Buildmg 771 (Appendu B). 

In September 1971, contmued construcuon resulted m more exposure of the tunnel Three cracks 

m the concrete walls were found to be contammated Thrs lncident released plutonrum 
(concentratfons not specrfied) to the sod As a result of this mcident, the cracks that were 0 
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contammated were sealed, and eight drums of sod, with approxunately 24 d p d g  acuvity, were 
removed for off-site disposal (locabon not idenwied) m January 1972 (Append= B) Clean-out 
and decontammabon of the tunnel was completed by January 7, 1972 Repaw of the cracks, as 

well as pipe replacement, was to be done at a later date. It was believed at the tune that some 
contaminabon would remam in the concrete (Appendur B) Samples of wastewater from the 
pipeline rndicated acuvity of 1,000 pCdl (Appendrx B) (isotope(s) or type of radiabon detected 
not specfied) Sod samples from the m a  were found to be only shghtly contammated There 

is no documentabon regardmg further response to thrs mcident. 

Personnel recall an rncident in this area 111 the late 1970s or early 1980s A flange m a h e  
separated, releasmg an unspecfied amount of aqueous process waste that reached the surface 

Personnel recalled that the area was cleaned up (DOE, 1992a) 

Other than the samphg acbwues desmbed above, no documentauon was found of samplmg 
performed to determme the nature and extent of contarmnauon potenually associated wth thu 

IHSS Informahon on groundwater quality upgrahent and downgradient of IHSS 150.3 IS 

laclung Well P219189, a piezometer completed 111 alluvium, IS located downgradient of MSS 

1503 (Figure 2-27) The nearest wells to the south of t h s  IHSS are P209289, an alluwal 
monitomg well, and P209389, a bedrock momtomg well Based on the water table maps 

presented m Figures 1-27 and 1-28, these wells may be upgrahent of a portlon of IHSS 150 3 

However, as discussed m Subsecuon 2 4 1 1, the data avadable for these wells is h i t e d  

Groundwater samples from these wells have not been analyzed for metals or rahonuchdes 

Borehole samples were collected from well P219189 d m g  d n h g  m 1989 The avadable 
analyt~cal data for these samples were &used rn Subsectton 2 4 1 10 for IHSS 150 1. As 
discussed m Subsecuon 2 4 1 10, several metals and ra&onucltdes were detected 111 concentrabons 
exceeding background m samples of both surfkxal matenals and bedrock Amencrum-241, 
rahum-226, radium-228, muurn, uramum-233,234, and urmum-238 concentrauons m surficid 
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I matenals and radium-226, raQum-228, and tnbum concentrabons in bedrock exceeded 
background concentmuons These samples were not analyzed for plutomum 

It is difficult to draw any conclusions regardmg the nature and extent of contammatton associated 
with MSS 150.3 based on the h i t e d  data currently avadable. Groundwater quahty data m the 
vicmty of the MSS is laclung It IS possible that the contammatlon, particularly radtonucbde 
contarmnatton, detected m borehole samples from well P219189 may be attnbutable to this MSS, 

but the exlsmg data are not sufficient to substantrate such a fmdmg 

2 4 1 13 MSS 150 4 - Ra&oachve Site East of Blllldmg 750 

As discussed m Subsecbon 2.3 13, thu m a  is beheved to be contarmnated by leakmg manholes 
Buddmg 750 IS located south of the east side of Burldmgs 77W77 and 778, and dvectly east of I 
BUrldmg 707 (Figure 2-17) 

CEARP mterviewees recalled that decontarmnauon equipment, such as trucks, were staged m the 

750 Courtyard, and that manholes had "leaked" m the same area Accordmg to former RFP 
personnel, the area referred to as the 750 Courtyard was the area between Burldmgs 750 and 707, 

west of Burldmg 750 (Appenh B). No documentabon was found whlch confirmed the stagmg 

of decontammabon equipment near Burldmg 750 Present and former RFP employees dld not 

recall the use of the area for such actlwhes No documentauon regardmg "leakmg" manholes 

was found, however, the leak desmbed m the follomg cfiscusslon may be the mcident to whlch 
the mtemewees were refemng. 

Dunng roume foundabon dram and sump sampllng m 1980 and 1981, elevated levels of total 

dissolved soh&, conducuwty, gross alpha and gross beta were found m a sump located south of 

Burldmg 778 just outside Door 3, m an area that would be considered to be m the 750 Courtyard 
These htgh levels were &overed durrng the week endmg November 20, 1981 Invesbgatton @ 
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into the high levels resulted 111 the finding of a lealung process waste hne located above the 
sump The leak was repaued Speclfic isotopic analyses mdicated 900 pCdl m u m  and no 
plutomum (Appendur B) Whether the analyses were performed on sod or water was not 

specified No documentahon regardrng sod removal or other cleanup acuviues was found 

Thrs area may have also been affected by auborne contarmnauon d m g  the 1969 fue However, 

it is doubtful that decontammauon vehxles were staged m the 750 Courtyard, because, to the 
knowledge of RFP personnel mvolved m cleanup after the fm, thu area was not used for vehcle 

stagmg, however, rf such acuvitles did occur, it is unhkely that the enwonment was unpacted, 
or that any residual contamrnauon remuns, because detaded documentabon emts for the fue 
cleanup, and If contammabon had been found, it IS hkely that it would have been recorded 

Therefore, it IS suggested that this IHSS rnclude only the area around the process waste lrne leak 

(Append= B) 

There are no wells located upgradient of t h s  MSS Bedrock groundwater momtomg wells 2386 

and P207389 and alluvial momtomg wells 2486 and E07489 are located downgra&ent of the 

IHSS (Figure 2-27) The avdable analyucal data for groundwater samples collected from wells 

2386 and 2486 were presented m Subsecuon 2 4 1.2 for IHSS 118.2. Summanes of the data 

a v d b l e  for borehole and groundwater samples from wells P207389 and P207489 are presented 

111 Tables 2.25 to 2.28 None of the borehole and groundwater samples from these wells have 
been analyzed for ra&onucbdes 

As discussed 111 Subsecuon 2 4 1.2, analwcal data for well 2486 are lmited to the analysls of 

VOCs and morgamc consutuents in one groundwater sample collected on June 12, 1991 No 

VOCs were detected and m t m t d ~ t ~ ~ t e  concentmuons exceeded background m thu samples With 
the excephon of the detecuon of several VOCs M groundwater samples from well 2386, the 
concentratlons of most constttuents 111 that well have generally been comparable to background 
concenh-a~ons 
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The only VOCs detected m borehole samples from well P207389 were methylene chlonde and 
acetone Blank contammauon was mdicated for a l l  of the samples that contamed acetone Blank 

contarmnauon was not mdcated for any of the samples c o n w n g  methylene chlorxde 

Alummum, banum, calcium, lithmm, magnesium, and m c  concentrauons m samples of surficial 
matenals exceeded background, but only hthtum was detected m concentrauons greater than the 
maxunum background concentrauon Calcium and stronuum were detected m concentrattons 
greater than background in samples of bedrock. The calcium concentrauons, however, d d  not 

exceed the m m u m  background concentrauon for calcium. The only rnorgmc consutuent that 
exceeded background was mtraWmtnte m the 0- to 3-fOOt sample 

The results for borehole samples from well P207489 are very smdar to those for well P207389 

Methylene chlonde and acetone were the only VOCs detected, and blank contammatton was 

mdicated for all  samples contamng acetone Alummum, bmum, berylhum, calaum, chromum, 
copper, uon, magnesium, potassium, vanadrum, and zmc concentmuons 111 samples of surficial 
matenals exceeded background, but only chromium and copper were detected m concentmttons 
exceedmg m m u m  background concentrabons No metals were detected m above-background 

concentrauons m bedrock samples Nitmte/mtnte concentmuons rn the 0- to 3-foot sample from 
thu well also exceeded background 

a 

Acetone, chloroform, and methylene chlonde have been detected m groundwater samples from 
well P207389 Only acetone was detected rn a concentrauon greater than the method detectton 

b i t .  Blank contarmnahon was rndicated for acetone and methylene chlonde 111 several samples 
Calcium and mercury have been detected m concentrauons exceedmg background m groundwater 

from thls well The concentrabons of calaum have all  been less than the maxrmum background 
concentrauon for calcium Bicarbonate concentrabons m thu well have occasionally exceeded 
the upper tolerance limit, but most concentmuons are less than the maxullum background 
concentrauon 
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Groundwater samples collected from well P207489 have also contamed a number of VOCs m 
concentrahons less than the method detecuon h i t s  These compounds include acetone, carbon 
tetrachlonde, and 1,l-DCE Blank contammabon with methylene chlonde and acetone was also 

indicated for several samples Calcium and magnesium have been detected in concentrauons 
exceedmg thev respecuve upper tolerance hmits but less than mmmum background 
concentrauons Bicarbonate, chlonde, nitrate/mmte, and sulfate concentrahons in groundwater 
from this well have exceeded background, but have generally been less than m m u m  

background concentrauons 

The avallable analyucal data are of hmited use at this m e  m defmmg the nature and extent of 

contaminatron associated with IHSS 150 4 Data on upgradient groundwater quahty are laclung 
The lack of analyses for rahnuchdes m borehole and groundwater samples from downgra&ent 
wells further limits the usefulness of these data. Several VOCs, generally m concentrauons less 

than method detecuon limits, have been detected in groundwater samples from wells 

downgra&ent of thrs MSS At the locauon of wells 2386 and 2486, VOCs have only been 

detected ~fl the bedrock well (well 2386) but have been detected in both the alluvlal well (well 

P207489) and the bedrock well (well P207389) at the locauon of wells P207389 and P207489 

2 4 1 14 IHSS 150 5 - Ra&oacuve Site West of Bwldmg 707 

Recent informahon obtarned by Doty & Associates (Appendur B) mdicates IHSS 150 5 to be the 

same as IHSS 123.2 - Valve Vault West of Bwldmg 707 In accordance w t h  a CDH letter to 

DOE dated Apd 21,1992, MSS 123.2 was transferred to OU9 As such, IHSS 150.5 (and IHSS 
123 2) will not be addressed further in ths Work Plan for OU8 

2 4 1 15 IHSS 150 6 - Radioactwe Site South of Buldmg 779 

R m e  I RFYRI Work R.n 
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In June 1969, radioacttve contammatton occurred due to an unproperly opened waste drum m 
Buddmg 779 and was spread by pedestnan traclung to areas east and south of the buddmg Tius 

is the same area and release as ascussed m the HRR for MSS 150.8 

The release consisted of unidenMied radionuchdes from radroactme waste od The area was 
monitored, and the results mdicated that the hquld had also been tracked on the dock and on the 
road from the dock to the coohg tower east of Bddmg 779 The south entrance to the bulldmg 

was also contammated (DOE, 1992b) The coohg tower east of Buldmg 779 in 1969 was 

located south of the exlstmg coohg towers It ls not known whether all areas affected by thls 

incident were included m cleanup acttviaes (DOE, 1992b) 

Borehole SPO3-87 is located east of MSS 150.6 & 150 8 (Figure 2-27) A summary of the data 

avadable for borehole samples from borehole SPO3-87 is provlded m Table 2.29. 10 
Sod samples from borehole SPO3-87 were analyzed for VOCs, sem-volatde orgmc compounds, 

metals, ra&onuchdes, and morgmc consutuents One sample of allunum was also analyzed for 
pestlcides and PCBs, but none were detected Bls (2-ethylhexyl) phthalate, di-n-butyl phthalate, 
N-mtrosodiphenylamine, all semi-volattle orgmc compounds, were detected m samples of both 
surficial matenals and bedrock The phthalates detected are common plasbcizers and often result 

from the use of plastx contamers dunng samphg and laboratory actlvlttes VOCs detected 

include methylene chlonde and chloroform m bedrock samples. Blank contammabon with 
methylene chlonde and TCE was mdicated for several samples from h s  borehole. 

No metals were detected 111 concentrabons exceedmg background m samples of surfhal mater& 

from borehole SPO3-87 Alummum, arsemc, calcium, chromium, lead, mckel, and vanadrum 
were detected m concentrabons greater than background m bedrock samples, but none of the 

concentrattons exceeded maxunwn background concentrabons. Uranium-233,234 and urmum- 

238 were detected 111 concentrabons greater than upper tolerance Imits but less than maxl~~lum 0 
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background concentrabons m samples of surficial matenals Trxtmm concentrabons m bedrock 

samples exceeded background concentrahons NitraWmtnte concentrabons exceeded background 
m samples of both surficial materxals and bedrock Based on the cuxrent understandmg of the 

materxals released, the data for borehole samples from borehole SPO3-87 do not mdcate 
contarmnahon attnbutable to MSS 150.6 & 150 8 

Wells 2386, a bedrock momtomg well, and 2486, an alluvial momtomg well, are located 
upgradent of LHSS 150.6 & 150 8 (Figure 2-27) The data for these wells are presented m 
Subsectlon 2 4 1.2 for MSS 118 2 As dscussed m that subsecbon, the avadable data for well 

2486 are h i t e d  Carbon tetrachlonde, trans-1,2-DCE, methylene chlorrde, and TCE have been 
detected m groundwater samples from well 2386 The concentratlons of all other constments 
analyzed rn groundwater from these wells have generally been comparable to background 

1 @ concentrabons 

I Samphg locauons downgradent of MSS 1506 mclude bedrock momtonng wells 2586 and 
I 

I 
P207589, and alluvial momtomg well 2686. The avarlable data for wells 2586, 2686, and 
P207589 are presented 111 Subsecbon 2 4 1 6 for MSS 138 The avmlable data for well 2686 are 

I lmited to analyses of morgamc constments m groundwater (see Subsecuon 2 4 1.6) 

A companson of the groundwater data avadable for wells 2386 and 2586 md~cates that those 
VOCs that have been detected m groundwater from both wells (ie., carbon tetrachlonde, 
methylene chlonde, and trans-1,2-DcE) have occurred m sunllar ConcentraQons upgradient and 
downgradient of MSS 150.6 Several addmonal VOCs have been detected m well 2586 

downgradent of the MSS. In adclmon, gross alpha, gross beta, rad~um-226, strontlum-89,90, and 
urmurn-238 have been detected m concentrauons exceedrng background m well 2586 but have 
not exceeded background m well 2386. Sulfate concentrabons m groundwater from well 2586 I 
are also hgher than those detected m well 2386. 
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Groundwater samples from well P207589, which IS located adjacent to well 2586, have been 
analyzed only for VOCs and metals No VOCs or metals have been detected m concentrahons 
exceeding background 111 these samples Well P207589 IS completed in claystone whde well 

2586 is completed m sandstone The claystone hkely prevents the migrabon of contammants to 

the groundwater rntemal bemg sampled m well E07589 

The msufficient qualrty and quanhty of the data avadable for wells located near MSS 150.6 

prevents any deterrmnauon of the nature and extent of contammahon assaclated wth a s  IHSS 

In partxular, data are lackmg regardmg upgrahent and downgradient groundwater quahty u r l b  

the uppermost flow system Data for the two wells completed m alluvium, wells 2486 and 2686, 

are very h i t e d  The data avadable for wells 2386 and 2586 mhcate that groundwater near flus 

IHSS has been unpacted by RFP operat~ons In pmcular, mcnzased concentrahons of 

radonuchdes are present m well 2586 downgrahent of IHSS 150.6 as compared to upgrahent 
well 2386 Several VOCs have also been detected m relatwely low (i.e, less than method 
detecuon hits) concentrahons 111 well 2586 but have not been detected m well 2386 The extent 
to which these contammants may be attnbutable to IHSS 150 6 IS not known 

2 4 1 16 IHSS 150 7 - Ra&oactwe Site South of Buldmg 776 

Thls site, as with other MSS 150 sites, was contammated by the May 1969 fire whch occurred 

m buldmgs 776/777 whlch are to the north of t h ~ ~  site (Figure 2-20) Plutomurn was tracked 

outside those butldrngs and onto t h ~ ~  site by fm-fightmg and support personnel and was 

detectable on the ground around the building Followmg the fire, m camed the contaminabon 
mto the sod. The spread of contammahon south of Burldmg 776 can also be atmbuted to the 

runoff of fire water sprayed on the buildmg to contam the fm. Sand and gravel between 
Burldmg 777 and Bddmg 778 were also contammated before the ram Avborne contammuon 
from this mcident was camed predomately to the west-southwest, the average wmd drrecbon 1 atthetlme 
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I Areas north, west, and south of the buddmg were contammated. The area north of the buddmg 
is mcluded m IHSS 131, whch pertruns to contammahon resultmg from a 1964 explosion , 

incident, as well as the 1969 fire The area west of the buddmg is included m MSS 150 2, 

which pertams to contammahon resultmg from the 1957 and 1969 fues The followmg 
discussion emphasizes contamrnatlon on the south side of Buddmg 776/777 resultlng from the 
1969 fxe (Appendlx B). Alpha dmct survey techruques were used to delmeate contammated 

areas following the fire and d m g  cleanup acuviues A detruied study of contamrnauon resulMg 

from the fm was completed by May, 1971 (Appendm B) 

I 

Contammahon was found on the ground south of Buddmg 776/777, as well as on the ground 
south of Buddrng 778, to the north wall of Buddrng 707 (Appendm B) Contammahon was 

detected m the sod approxunately 200 feet from Bulidmg 776/777 The walkway area between 
Buddmgs 776/777 and 778 was contammated to 200,000 cpm dmct and 5,000 cpm removable 

, 

@ 
(DOE, 1992b). 

Irntdly, sod m the m a  was covered wth road od and gravel (DOE, 1992b) The exact locabon 

of thrs sod is unknown By December 1969, asphalt 111 the area and the covered sod had been 

removed from between the buldmgs and burred 111 a locatron east of Buildmg 881 (Appendm B) 

ms area is IHSS 130 The walkway between Buddmgs 7761777 and 778 was removed m 
October 1971 (DOE, 1992b) No documentauon was found whrch further d e w  decontamnatton 
achvihes of the area between the buldmgs, nor was any documentahon found whch detarls 

cleanup of the area south of Buddmg 778 (Appendlx B) 

In 1972, the sod at the southwest comer of Buldmg 776/777 was consldered to be contammated 
(Appendu B). The levels and source of tius contammatton are unknown, and it 1s not known 
rf it 1s related to the 1969 fire 
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One reference indicated that Bulldmg 779 was also contammated slightly, but whether the I 

I contarmnatlon occurred mside or outside the bulldmg was not stated 

The area south of Buildmg 778, which is mcluded rn MSS 150 4, may also be contamrnated due 
to other mcidents See the descnptlon for MSS 150 4 for further d e u  of contammatlon m the 
area I 

The nearest downgradient samphng polnts to IHSS 150.7 are alluvial morutonng well no9289 

and bedrock momtormg well P209389 (Figure 2-27) The nearest upgrahent groundwater 
morutonng well 1s well 4486 located approxrmately 2,000 feet southwest of this IHSS. The data 
avulable for wells E209289 and P209389 are drscussed m Subsecuon 2.4.1 1 for MSS 118 1 

As dlscussed m Subsecuon 2 4 1.1, groundwater quazlty data is h i t e d  for wells E09289 and 
P209389, partxularly with regard to rahonuchde concentrauons. Due to the iunited quanuty of 
groundwater data that is avidable for these wells, the lstance between these wells and IHSS 

150 7,  and the presence of several other IHSSs between these wells and IHSS 150.7, the avarlable 

data cannot be used define the nature and extent of contamlnauon associated with ths IHSS. 

i 1. 

2 4 1 17 IHSS 150 8 - Radioacuve Site Northeast of Buddmg 779 

As stated previously, this IHSS resulted from contammated OII being tracked throughout the first 

floor, the dock, and surroundmg outdoor areas south and east of Blxlldmg 779 and IS the m e  

release as descnbed for MSS 1506 (Appendm B) Therefore, these two IHSSs have been 
combmed and the dlscusslon of the nature and extent of contammuon IS presented m Subsechon 

24.1 15 
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2 4 1 18 IHSS 151 - Fuel 011 Leak - Tank 262 North of Buddmg 374 

The fmt documented spill at h s  site was on August 12, 1981, when about 196 gallons of No 

2 diesel fuel were spdled on the ground north of Budding 374 (Figure 2-21) An estunated 400 

cubic yards of sod were affected by the 1981 spill (DOE, 1992b) The s p a  was 30 by 35 feet. 

A second spdl released 50 gallons of No 2 diesel fuel rn July 1982 In October 1982,120 hers 

were spdled Whde conductrng a rouMe system cmulabon of Tank 262, another spdl of 10 to 

20 gallons occurred in September 1988 when a vent was left open MSS 151 is currently 

defined by a boundary of approxlmately 60 feet by 45 feet and 1s located north of Bufldmg 374 

Reports from the 1981 incident indicated that cleanup would be mbated when the ground dned 

It is documented that cleanup of the saturated sod occurred adjacent to the tank surface 

foundahon after the 1988 s p a  (disposal locabon not identdied) and that the State 011 Inspector 

was nowied A site visit conducted for the Phase I RFVRI mQcated that only small areas of 

stauung, 1 to 3 feet m drameter, remamed around the pad, suggestrng cleanup of a larger 1981 

spdl (DOE, 1992b) 

a 

The nearest downgradient samphg locabon to IHSS 151 IS bedrock groundwater momtomg well 
2186 (Figure 2-27). Groundwater data avatlable for thu well IS presented m Subsecuon 2 4 1 4 

for MSS 135 Although several VOCs, metals, and ra&onucbdes have been detected m 
concentrahons greater than background m samples from ttUS we& these data are not mdxatwe 

of releases of No 2 diesel fuel It should be noted, however, that samples from thls well have 

not been analyzed for many of the consbtuents that would be expected to result from a release 

of diesel fuel (e g , semivolat.de orgatllc compounds) 
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2 4 1 19 IHSS 163 1 - Radioachve Site North of Buddmg 774 

As stated m Subsectlon 2 3 19, an area north of Buddmg 774 was used for washmg equipment 
and vebcles that were contammated with unspecified types of radiabon Personnel would use 
mmc acid, soap, and water for the c l e m g ,  and the solutlon would flow onto the ground 

(Appenduc B) However, Blllldmg 774 personnel did not recall this m a  ever bemg used to wash 
equipment or vehlcles (DOE, 1992b) A former RFP employee contacted dmng thts OU8 study 

recalled that the cleanup of trucks occurred near the dock at the northeast comer of the buddmg 

(Append= B) 

The HRR states that the wash water would have contamed low levels of unspecdied radonuchdes 
and may also have contamed vmous unspeccid orgmc and tnorgamc compounds (DOE, 
1992b) As unplred III Subsecbon 2.3.19, it is unlikely that any contamtnants were released to 
the enwonment at this IHSS. In fact, no radoactmty above the response level of a FIDLER 
mtrument (approximately two tunes background) was detected at this locatlon by a ra&ological 

survey conducted from 1977 through 1984 (DOE, 1992b) 

\ @ 

There are no wells or boreholes located wtthm, adjacent to, or downgrahent of IHSS 163 1 

2 4 1 20 IHSS 163 2 - Radioactwe Site North of Burldmgs 771 and 774 

IHSS 163 2 is an area of approxunately 60 by 40 feet located north of Bulldmgs 771 and 774 

An amencmm-contammated slab IS buried m the area near Buddmg T771A by the Penmeter 

Road (Figure 2-23) The slab IS approxunately 8 feet sqm and 10 mches hck .  From 
approxmately 1962 untd approxmately 1968, the slab served as a foundatton for a 5,oooqplh 

stamless steel tank located approxunately 30 feet north of Blllldmg 771 

Pb.meIRNRIWakPbn 
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In approxmately 1968, a pinhole leak developed ln the tank and dnpped a mtrate soluhon hgh 

m amencium with some plutomum onto the slab (Appendm B) The tank was later removed and 

the concrete slab was decontarmnated untrl the pomt where smear samples did not detect further 
removable raloachvity Pamt was apphed to the concrete to secure the fixed radioachvity The 

slab was moved to a ditch dmctly north of the area and buned. The area was paved sometune 
pnor to June 1969 In the mid-l970s, Buddmg T771A. a prefabmated structure, was constructed 
in the same general m a  None of the persons mkrviewed for thu lnveshgahon recalled any 

subsequent excavahon of the slab. The slab hes underground near or beneath the east end of 
T771A at a probable depth of less than 10 feet (Appendm B) 

SectJon No 
Operable Unit No 8 Page 93 of *?k& +/94 
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' 

An envuonmental summary report from 1973 does not mhcate the mcident m the summary of 
envuonmental mcidents mpactmg the sod at the RFP, however, the report does have a notauon 
of the slab on a map of the m a  north of Buildmg 771. The report mhcates an area farther to 

the north of where the slab IS beheved to be buried and states that it was later excavated and the 
contammated pomon cut away for off-site disposal. 'Ilus IS not beheved to be the case The 

locabon mdicated on the map cannot be accurate because it IS m an area that was paved several 
years before the slab became contammated As stated above, there has been no verrficauon that 
the slab was subsequently excavated (Appenduc B). 

The results of the Radiomemc Survey, conducted at the RFP d m g  the late 1970s and early 
1980s with a FIDLER, indicate no extremely-contammated areas (stated to be 500,000 to 

1,000,000 pCdg) north of Buddmg 771 (Appenduc B) I I 

An Aenal Radiological Survey of the RFP conducted d m g  July 1989 did not mhcate 

anomalous concentrauons of amencium-241 m the area north of Bwldrng 771 However, the 

survey was not structured to identsfy sources that occupred a small area (200 meters m dmneter 
was the target size and less than 10 meters rn Qameter would not have been detected wth 

@ confidence) (Appenduc €3) 
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The 8- by 8-foot slab is probably stdl buned beneath the pavement near Bulldmg T771A There 

was no mentlon of amencium-contammated sod bemg buned with the slab, however, because 

the slab had been located on soil, it rs llkely that some sod from beneath the slab was also 

deposited when the slab was pushed into the ditch Because the slab had as much contammabon 

removed as possible and was then pmted to seal the fuced contammatlon, therefore, it is not 

hkely that there is a signrficant amount of contammated sod surroundmg the slab Other matenal 

of an unknown source was backfilled into the ditch pnor to the area's bemg graded and paved 

(Appendix B) 

There are no wells or boreholes located withm, adjacent to, or downgradient of IHSS 163.2 

2 4 1.21 MSS 172 - Central Avenue Waste SDIU 

As stated in Subsectlon 2.3.21, m June 1968 one or two drums contamng plutomum-hunted orl 

and olls wth lathe coolant (70 percent hydrauhc oll and 30 percent carbon tetrachloride) leaked 

whde in transit. Only the northbound and westbound lanes reportedly were affected (Figure 2- 

24) It was speculated that the dmm(s) were punctured by a forklrft whde bemg loaded at the 

903 Pad and were not notlced by workers unw the vehcle had reached its destinabon at Buildmg 

771 Affected pavement was ra&oacbvely contammated wth levels up to 140,000 dpd100 cm2 

(DOE, 1992b) 

The drum released only a small pomon of its contents, suggesmg that the s p a  mvolved perhaps 

10 gallons or less The leak resulted from sloshmg of the drum contents through an unproperly 

sealed bung d m g  transport. Because of thls, material was not likely to have spdled any more 
at stopping pomts than at other pomts along the route. The spa was detected when the f o r m  

reached Buddmg 771, and the affected roadway was quickly cordoned off An effort was made 
to cleanup the spxll, and the roadway was seal-coated before bemg reopened to RFP traffic W E ,  ' '0 1992b) 
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An unknown amount of "low-level material" reportedly spread to the ditch along the north side 

of Central Avenue as a result of thls splll Aenal photographs taken m 1969 of RFP show that 

this ditch ran along essentlally the entue affected length of Central Avenue Most of the dxtch 

has since been paved over, lmed with concrete, or filled m by subsequent constructron Awlable 

references do not mdxcate what area(s) of the &tch received contammauon Because the release 

was relatlvely small and the cleanup response was very tunely, signrficant contammatlon of the 

ditch is not expected (DOE, 1992b). 

Most of the affected roadway has smce been repaved and rem- heavdy used. A sectlon of 

Central Avenue between Eighth and Tenth Streets was removed m August 1970 and placed m 
an asphalt dumpmg area east of Buxldmg 881 (IHSS 130). The Sectxon of Sxxth Street between 

Sage Avenue (outside the Protected Area) and the penmeter road mthm the Protected Area was 

removed d u g  Protected Area constructlon between late 1980 and late 1982 The fate of the 

removed asphalt IS not known (DOE, 1992b). 

I Because of the small quantlues of matend beheved to have been released d u g  the incidents 

descnbed above, the cleanup efforts undertaken at the me of these madents, and the dsturbance 

of the areas affected by constructlon actlvmes and pamg, it is unlrkely that contammatron 

atinbutable to these releases would be detectable m boreholes or wells located adjacent to or 

downgradient from the roadways Any residual contaminahon from these releases is likely to 

be confined to the Unmehate vicuuty of the roadway and unloadmg porn&. 

2 4 1 22 IHSS 173 - Radxoactlve Site - 900 Area (Storage Vaults Near Buldmg 991) 

MSS 173 is located adjacent to the southwest ade of Blllldrng 991 (Figure 2-25) hadents 

lnvolving very small quanutles of plutomum, urmum, and berylhum have been noted m Buildmg 

991 The south dock of Buddmg 991 1s located on the west side of the bulldmg and was used 

for loadmg and unloadmg assembly components mto the vaults (Buildmgs 996 through 999). e 
2-95 
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Accordmg to former RFP employees, the dock and courtyard were often washed down with 
water, which could seep mto cracks and the edge of the asphalt (Append= B) 

Sechon No 

Cleanrng of depleted urafllum parts was conducted m the courtyard of Bulldmg 991, whch is 
located on the west side of the buildmg near the dock, m the late 1950s and early 1960s 

Acetone and solvents were used for cleanmg of parts and the spent cleanmg solutlons were stored 
111 drums and removed for dlsposal. S p a  and water could have dramed mto storm dram 

These washmg actwitles were conducted along the north wall of the asphalted courtyard 

(Appendm B) 

The storage vaults and tunnels associated wth Buddmg 991 and Buddmgs 996 through 999, are 

used for stonng f m h e d  uramum, plutomum, and beryhum parts pnor to off-site shpment. The 
fmshed product was not considered radroactlve because the components were plated with mckel 
The vaults have reportedly been subject to ddtrahon of groundwater (Appendu; B) The 

l 0 
I structural integnty of the vaults was comprommd d m g  constructlon of Burldmg 771, due to 

the dnvmg of heavy equipment over the area. Accordmg to a recent newspaper mcle ,  water 

is entemg the tunnels through fractures m the walls, c e h g s ,  and floors Matenals bemg stored 
in the area will be removed as a safety precauuon (Appenh B) 

Accordmg to CEARP Phase I, routme surveys of the vaults have indxated that they aft free of 
radioactwe contammauon, with the excepbon of tunnel 996, wbch might be shghtly mfiiltrated 
by m u m  (DOE, 1992b) However, the August 1981 aenal ra&ologtcal survey recorded 8,000 

-16,000 cpm of gross "man-made" mhoachvity and 1,000 - 2,000 cpm of amenaurn achvlty 

centered around Buddmg 991 (EG&G, 199Oc) Frnal products c o n m g  plutonium and uramurn 

were shpped from the dock, but no raw products were mvolved m the operahons ongomg w i t h  

Bulldmg 991 No documentabon was found d e W g  constituents whch may be present in the 

dock area, nor was documentahon avadable de t ahg  responses to occmnces m the dock area 

'0 (DOE, 1992b) 
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The IAG indicates that the e n m  buddmg and the area over the tunnels and vaults should be 

included in the IHSS p m a d y  because of the age of the structures. However, mterviews and 
documentauon mdicate that acbvibes whch may have affected the site took place only at the 
south dock of Bwldmg 991 Even though then? was no documentauon found mdicatmg potenual 
for contammabon of thu area, it is beheved from mterviews with retued RFP personnel mvolved 
wth the acuvibes of this area that the south dock would have a greater probabhty than the 
bulldrng or vaults of being potenually contammated. Therefore, it was proposed m the HRR that 
b s  IHSS be reduced m slze to mclude only the southwest comer of Bwldmg 991. The south 

half of the bulldmg was used for offices and the northern half for laboratones and research. No 

documentabon emsts for the entre buildmg bemg considered potenttally contammated (DOE, 
1992b) 

I 

0 Alluvial monitomg well 2187 and bedrock momtonng well 2287 are located downgra&ent of 
MSS 173 approxunately 450 feet to the east (Figure 2-27) Groundwater samples have been 
collected from these wells on a quarterly bass m c e  March 1988 Summanes of the data 

avadable for these wells are provided in Tables 2 30 and 2.31. There are no wells located I 
immediately upgradient from h s  MSS 

Acetone and PCE have been detected in groundwater samples collected from well 2187. Carbon 

disulfide and methylene chlonde were also detected at concentratloxu less than method detectton 
hmits Blank contammbon with methylene chlonde was mdrcated for at least one sample 

collected from this well Analyses of metals and ra&onuchdes have been lunited. One sample 

analyzed for metals detected calcium, copper, magnesium, mckel, sodium, and ztnc m 
concentmuons exceedrng background The concentmuons of magnesium and sod~um detected 
were less than maxunum background concentrabons. Umum-233,234 and uramum-235 have 
been detected m concentrabons exceedmg background in ths well. One sample was analyzed 
for plutomum, but none was detected. Bicarbonate, chlonde, and sulfate concentrabons m h s  

well have also exceeded background concentraaons e 
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One groundwater sample collected from well 2287 contamed a detectable concentrabon of PCE 
One sample also contamed MEK at a concentratton less than the method detectton h u t .  Acetone 
and methylene chlonde were detected m several samples, but blank contammatton was mhcated 

for those samples Calcium concentrahons in groundwater from this well have exceeded 
background, but have all been less than the maxlIllum background concentrabon for calcium 
Amencium-241, cesium-137, stronuum-89,90, and m u m - 2 3 5  have also been detected m 

concentrabons exceedmg background Sulfate concentrabons m thu well have exceeded 

background, but are generally less than the maxlfIlum background concentrabon. 

The groundwater chemistry data avarlable for wells 2187 and 2287 m&cate that groundwater 
downgradient of MSS 173 has been unpacted by RFP opemhons The detectton of acetone and 
PCE 111 groundwater collected from well 2287 mdicates that the posslbdty that thed consbtuents 
may have been released from ths IHSS cannot be ruled out at thu tune The above-background 
concentratrons of several radonuchdes detected rn groundwater samples from both wells may 
also be ambutable to releases from this IHSS As discussed m Subsechon 2 4 1.23, these wells 
are also downgrabnt of IHSS 184 whch may also have contnbuted to the levels of 
radionuchdes detected. 

I )  a 

2 4 1 23 IHSS 184 - Radioachve Site - Buildrng 991 Steam Cleanrng Area (near Buddmg 992) 

The Low-Pnonty Sites report states an area southwest of Building 991, near Burldmg 992, was 
used for the steam clemng of equipment and drums (Figure 2-25). The rum water was 
collected m a sump for treatment m RFp's process waste system. The results of the Radometnc 

Survey, conducted d m g  the late 1970's and early 1980's with a FIDLm, mdcate no extremely 

contammated areas (stated to be 500,000 to 1,OOO,OOO pCdg) at h s  site (DOE, 1992b) 

As stated m subsectlon 2.3.23, Bddmg 991 personnel mhcated that steam cleanmg was done 
in an area withm the southwest comer of the Bulldmg 991, not beside the guard shack or '@ 
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elsewhere outside the buddmg Wash water ran mto an outside dram which flowed south and 

east beneath pavement before emptylng mto an unhned ditch just southeast of the buildmg 

Although not mcluded wth thu IHSS, the 400 h e a r  feet downstream (east) of the IHSS wlll be 
mvesugated utrlrmg radiauon surveys and possibly sedunent samphg 

CEARP interviewees recalled that there was a small contammated spot on the ground that was 
cleaned up Approxunately 3 feet were excavated d m g  cleanup and dsposed of m Idaho It 

was stated that thls occurred on the north side of Central Avenue, southwest of Budding 991 

(Append= B), however, the exact locatron was not stated. Many spots of contammatron had 

been detected 111 the past m sod along Central Avenue III this area due to the presence of the 
Mound, Trench No 1, and 011 Burn Plt No 2 It IS unhkely that the 3 feet of contammated sod 

was associated wth the steam cleamng actrwttes 

0 
The LAG mdicates that spdlage from IHSS 184 IS visible on August 6, 1971 aenal photographs 
of the RFP Orrgmals of these photographs are relattvely sharp but small-scale (approxunately 

1 111 = 2,200 ft), and spdlage emanamg from the s t em c l e m g  area was not idenMied under 

lox stereoscope magruficauon Small dlscolored areas perhaps are ewdent on the ground east 
of Buddmg 991, but do not appear to ongmate at the steam c l e m g  area. Buddmg 991 

personnel mdicated that steam cleanmg was disconmued pnor to the aeml photo date (DOE, 
1992b) 

The nearest downgradient wells to IHSS 184 are wells 2187 and 2287, The groundwater 

chemmy data avarlable for these wells IS dmussed m Subsecoon 24.1.22 for MSS 173. 
Acetone, WE, several metals, and several donuchdes  have been detected m concentrahons 
exceedmg background 111 these wells. As dwussed m Subsechon 2.4.1.22, the levels of 

rahonuchdes detected m groundwater samples from these wells may be atinbutable, at least m 

I 

part, to releases from thls IHSS. ' la 
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2 4 1 24 IHSS 188 - Acid Leak (Southeast of Buddxng 374) 

This MSS is related to a 1983 mcident recalled by CEARP interviewees in whch a drum 

contamng nimc and hydrochlonc acid leaked near the east gate of Buddmg 374. The mlxed 
acid most llkely was waste metal leachmg soluuon from the 400 complex, and might have 
contamed very trace amounts of heavy metals. The byproducts of the neutralmuon o c c m g  
by the buffenng acuon of the sod (i.e., rntrate, chlonde) would be relamely bemgn and hlghly 

mobile m the envlronment (DOE, 1992b). Very trace amounts of heavy metals could possibly 
remam 111 the surface matenals 

The surface was flat and unpaved at the tune of the acid leak and was later paved 111 the mid- 
1980s (DOE, 1992b) Recent mvesugahons have found no documentauon regardmg the madent 
or cleanup acuviues. 

There is a lunited amount of data avdable that would assst m charactenzing the nature and 

extent of contammauon potenmlly assmated wth thrs MSS. Hydrogeologic condmons m the 
area are expected to be smilar to that found m well P114789 whch xj over 400 feet to the south 

of the IHSS In thu well, 26 feet of clayey sand overhe Arapahoe claystone. High water levels 
are withm 6 feet of the ground surface It 1s lrkely that a small acid spdl at the MSS with 
slmllar hydrogeologic condiuons would be rapidly diluted If it reached the water table, given the 
20-plus feet of saturated matenal that exlst d w g  pen& of high water levels. 

The nearest downgrahent well, 1986, s located approxlmately 900 feet to the northeast. Due 
to the distance between ths  well and the IHSS, the presence of other potentul sources of 
contarmnauon between the well and the MSS, and the small quanuty (55 gallons maxunum) of 
hquid released during the mcident, it 1s unprobable that any unpacts ambutable to h s  release 

would be detected m ths well. Any resldual unpacts from thu release, rf detectable, would likely 

be confined to surficial matemils m the unmeQate area of the release. 

Rume I RFIlRI Work R.0 
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2 4 2 Current Condiuons withrn OU8 - Surface Water and Sedments 

The purpose of thls secuon is to summmze probable surface-water mpacts and data requmments 
assocrated with the planned Phase I RFYRI efforts To the extent possible, reference is made to 

avnlable relevant data and informauon sources 

Subsecuons 2 4.2 1 through 2 4.2.3 drscuss the nature and extent of contammatton associated with 
each cluster of IHSSs w i w  OU8 Data on surface-water and sedunent momtomg are generally 
not dscussed on an IHSS-speclfic bass due to the fact that the momtomg site locauons are 
pnmanly withm the dramageways downstream of muluple MSSs. Therefore, a dvect cornlabon 

between idenMied contammants and an mdividual IHSS cannot accurately be made. These 
discussions m based pmatrly on the collectrve documented events related to a cluster of MSSs 0 
Avadable sedment-chemtstry and waterquahty data from RFEDS database (DOE, 1992b) were 
remeved for inclusion m thu Work Plan for the followmg general categorres of constttuents d 

A - Rahonuchdes, 
B - Trace metals (mcludmg major catrons and sficon), 

C - Pestmdes, major mons, and miscellaneous chemical constttuents; and 

D - Vo1at.de Orgmc Compounds 

Relevant surface-water and sedunent morutomg sites 111 the vicmity of OU8 are idenufied on 

Figure 2-32 Thrs figure also mdscates the types of avarlable data for each momtomg slte The 
data avadable for each momtonng site dmussed 111 the followmg subsectrons are mcluded 111 
Append= G and are summanzed in tables presented rn the followmg subsecttons. Table 2.32 

provides a hung  of all the surface-water and sehment sites m the OU8 area for whlch RFEDS 
data fdes were obtamed. Data for a total of 19 surface-water and 7 sedunent momtomg sites 'a 

I 
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were included The RFEDS data fdes for SWl19, SW120, and SW371 c o n w e d  no laboratory 
I results 

I A screenrng process was used to identlfy whch momtomg sites and which type of contammants 
at each site should be summatrzed rn the tables This screerung resulted III reducrng the number 
of surface-water sites to 16 (Table 2.32). The number of sedunent sites for whch data were 

evaluated remamed at 7 (Table 2 32) For each momtomg site, the RFEDS data mcluded files 

for four dfierent categones of contarmnants (A, B, C, and D), as dembed above . 'INS resulted 
in 64 surface water and 28 sedment data files These categones were screened to idenufy whch 
type of contarmnant reportedly had been released from each IHSS, as mdicated prewously m 
Table 1 2 Ths screerung further reduced the number of data frles from 64 to 42 for surface- 

water sites and from 28 to 21 for sedunent sites 

I 

The laboratory results m the r e m m g  data fdes were summanzed to facllrtate an assessment of 

relevant data. Table 2.33 provides a summary of all the VOC data above detectton hits, Table 

2 34, provides a stat~~t~cal summary of dissolved and total trace metals for surface water sltes and 
total trace metals for sedment sites, Table 2 35 provldes a stamtlcal summary of the mhcator 
radionuclides dissolved and total gross alpha and dmolved and total gross beta concentraQons 

for surface water sites, and total gross alpha and total gross beta for sedrment sites. Table 2.36 

provldes a stamttcal summary of selected morgmc waterquahty vanables. 

The avsulable surface-water and sedunent momtomg sites are located downstream of the MSSs 
but not necessatrly 111 IocatIons whch collect runoff from smgle MSSs. In a l l  but three cases, 
are no momtonng sltes located upstream of an MSS (Table 1.2) Given the h i t s  of moNtoMg- 

site locatlons II) relatton to the MSSs wthm OW, mdividual MSSs have been clustered m 
groups whch contrrbute surface-water runoff to a common momtomg site These are referred 

to as cluster I through cluster UI Table 2 37 provides a btmg of the MSSs located w i t h  each 
cluster and the category of contarmnant(s) reported to have been released (Table 1.2). The 

I 
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I resultant data were evaluated, and when applicable, selectlve compamons were made with 
geochemical-charactenmuon results reported rn EG&G documents (EG&G 1990b, 199 IC) 

It should be recognized that all of the conclusions m the followmg subsectlons are prelrmmary 
in nature in that they are based upon data of limited quantlty and quahty in OU8 The data used 
111 thrs assessment was not verrfied or vahdated m all cases Also, the surface-water and 
sedment momtonng sites discussed m these subsectlons wexe not mtalled for the purpose of 

defmng the nature and extent of contammauon associated with the individual MSSs for OU8 

Thus, the monitonng sites are not ideally located for such a purpose and are often not sampled 
for the constments of mterest to a partrcular MSS. In addmon, most of these momtomg sites 
are located downstream from more than one MSS in OU8, as well as other potenhal sources of 

contammaoon which relate to condiuons in other OUs and that are not addressed by t h s  Work 

2 4.2 1 IHSS Cluster I - West OU8 Area M e c m g  North Walnut Creek 

Cluster I consists of five IHSSs located m the northwest part of OU8 These MSSs are i d e n ~ e d  

by number as 135, 1502, 1507, 151, and 188 IHSS cluster I waterquahty unpacts are 

momtonng in large part at downstream surface-water site SW018 and sedunent site SED010 
Concerns mvolve all 4 water-quahty categones -- raaonuchdes, trace metals, mdicator morgmcs, 
and orgmc (pnonty-pollutant) compounds, however, mhonuchde potenual unpacts occur more 
frequently m this cluster (involwng 3 of 5 MSSs, see Table 2.37) 

I Surface Water 

At site SWO18, average dssolved gross-alpha and drssolved gross-beta concentmuons (4.81 pCdL 

and 8 95 PcdL, respecuvely, Table 2 35) were only shghtly greater than those observed at slte 
SW122 associated with IHSS cluster III (see Secuon 2 4 2 3 below) and less than those observed 0 
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at the other sites (SW118 and SW093) mvolved 111 h s  assessment (see Sectton 2 4 2.2 below) 
Hence, radionuchde-related impacts associated with upstream IHSS cluster I appear to be 
relattvely small compared to those associated with MSS cluster II mcluded in thts assessment. 

Average trace-metals concentrattons at downstream site SW018 m general are low, relattve to 
comparable trace-metals concentrattons observed for sites upstream and downstream on North 

Walnut Creek (Table 2.34, and see Secuon 2.42.2 below) Noted excepuons are dissolved 

magnesium and manganese which have concentraQon hlgher than several of the other sites bemg 
compared on Table 2.34. 

Based upon tabulated selected morgmc vanables for samples collected at downstream site 
SW018 (Table 236), none of the rndicator constttuents (nitratdmtnte, phosphorus, sulfate, 
chlonde, and dissolved soltds were used ~fl UIIS assessment) appears to e d b i t  excessive 
concentrattons that might indicate adverse unpacts from MSSs 

9 

Regardmg detectable concentmuons of orgmc pnonty pollutants (volattle/semivolattle 
compounds, see Table 2.33), methylene chlonde was the constituent detected m 3 analyses, each 

occumng in 1991 It IS noteworthy for thls assessment that each of the detected occurrences 
weTe also detected ~fl laboratory blanks. 

Sediments 

At site SED010, only one sedunent sample was avahble for compan on wth other sites Thts 
sample was collected on August 22, 1986. Other sites used for cornpanson are site SED118 
(upstream on North Walnut Creek) and site SED009 (downstream on North Walnut Creek) 

Regarding trace-metal concentrattons at downstream site SEDOlO, the concentmuon IS generally 
lower than the concentrattons observed at upstream and downstream sites located on North '0 
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Walnut Creek (Table 234) 

manganese and molybdenum which are higher than the other sites bemg compared. 
Noted excephons are the concenmhons for total magnesium, 

Average total gross-alpha and total gross-beta concentrauons at site SEDOlO are 10 0 P c A  and 
28 0 PcA, respechvely (see Table 2 35) The gross-alpha value IS lower than the average 

concentrauons observed at sites SED009, SED012 and SED118 whch are used for compamons 
111 thrs assessment. The concentmuon of total gross-beta IS shghtly hlgher at slte SEW10 than 
those concentrauons observed at sites SED009, and SED012 and SED118 Due to the h i t e d  

number of samples collected, (1 sample), no defmte conclusions can be reached. 

Of the selected inorgamc vanables assessed 111 this work plan, the average concentmuons of 

chlonde and sulfate at SEDOlO were much lower than the concentrabons observed at sites 
SED009 and SED01 1, located downstream of clusters II an m, respectwely. No values are 
avadable at site SED1 18 However, the average concentmuon of ~ t r a t d ~ t r ~ t e ,  20.0 mgkg, 
observed at SED010 IS much hlgher than the average concentmuons observed at SED118.3 46 

mgkg, located upstream on North Walnut Creek (see Figure 2-32) Cluster I would appear to 
be a source of nitratehtnte based on thts data, but due to the small sample size at site SED010, 
(1 sample), no defmhve conclusions can be reached 

2 4 2.2 MSS Cluster II - Northeast OU8 Area Affectmg North Walnut Creek Basm 

Cluster 11 consists of fourteen IHSSs located m the northeast part of OU8 (Table 2.37) These 
MSSs are identified by number as 118.1,137,138,139.1(N), 139.1(S), 139.2,144,150.1,150.3, 

150 6, 150 7, 150 8, 163 1, and 163.2. MSS cluster II waterquahty unpacts are momtored III 
large part by surface-water sites SW018 and SW118 (upstream) and SW093 (downstream). See 
f igm 2-32 for locauons of these monrtonng sites Concern mvolve all four w a t e r q d t y  
categones -- radionuchdes, trace metals, macator morgmcs, and orgamc (pnonty-pollutant) 

2- 105 



ENVIRONMENTAL RESTORATION PROGRAM Manual 21lWWP-OU8 01 
Phase I RFI/RI Work Plan Sectlon No 20, Rev 9 
OperableUmtNo 8 Page 106 of M Z b b  ~ / l ~ / ? ~  

700 Area Effectwe Date @ 

compounds, however, radionuchde potentral impacts occur more frequently, mvolving 9 of 14 
MSSs (see Table 2 37) 

Surface Water 

The average total gross-hPl,a and gross beta concentratrons are relatzvely unchangei Setween site 
SW 1 18 and SW093 mdicatmg that no siglllficant contnbutlons of these mdxator ra&onucltdes 

have entered North Walnut Creek from cluster II However, at site SW085, located wthm cluster 
II, the mean total gross-alpha and total gross-beta concentratzons observed are 89.31 FWL and 
61 44 pCfi, respectrvely These values are roughly 3 to 4 tunes greater than the concentraaons 

observed at site SW093, located further downstream. 

Average trace-metal concentratrons at downstream site SW093 a~ greater than at either upstream 
sites SW018 or SW118 for 36 of the 66 trace metals species mcluded m thrs assessment (see 

Table 2-34), which may indicated relatrve unpacts of MSSs wthm cluster II of these 36 trace 
metal species ehbi tmg mcreased average concentrabons at site SW093, 19 had an mmase of 
two-fold or more, and 9 constrtuents exhlbited an mcrease of €our-€old or more Speclfic trace- 

metals species noted m thls manner mcludes dissolved a r se~c ,  dissolved cobalt, dlssolved lead, 

dissolved hthmm, dissolved manganese, dwolved and total molybdenum, total tm and chssolved 

vanadium 

\ 

A concern III malung a judgment IS the mabfity of evaluatmg n?laave flow contnbuttons from 
either upstream site and from intervening dramage areas as they contnbute to flow momtormg 
at site SW093 In 17 instances, mflow average concentraaons from upstream site SWl18 

exceeded those observed for downstream site SW093, mdicatmg possible adverse nnpacts from 
sources outside of the OU8 area These rnvolved pnmanly the total trace-metal species. The 
most uglllficant mcreases of two-fold or more were total alummum, total bmum and total mn 
(Table 2.34) 
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It should be noted that sites SW085 and SW102, located withm cluster II (see Figure 2-32), 
frequently had observed average concentrauons far higher than those observed at SW093 These 

momtomg sites are located on relauvely small watersheds, as compared to site SW093, and 
therefore, the concentratlons observed at these sites are more representatwe of the unpacts 

associated with the IHSSs m n g  through these momtonng sites Isolated average 
concentrauons of trace-metal speaes at one or both of sites have exceeded the average 
concentrauon at site SW093 m 23 cases The most notable mcreases wete average concentrauons 

of dissolved and total berylhum at site SW102 (3 to 8 tunes hgher than SW093) and for average 
concentratlons for dissolved and total thalhum at both sites SW085 and SW102, whrch were 10 

tunes hgher than the observed concentratlons at site SW093 

Based upon tabulated selected lnorgatllc vmbles  for samples collected at upstream sites SW018 

and SW118 and at downstream site SW093 (Table 2.36), none of the mdcator consutuents 
( ~ t r a t d m t ~ ~ t e ,  phosphorus, sulfate, chlonde, and dmolved sohds were used m b assessment) 
appears to exhlbit excessive concentrauons that mght mhcate adverse unpacts of IHSSs 

Average concentrauons at these sites are as follows (Table 2.36). (1) mtratdnmte, 1 6 mg/L at 
SW018, 0 45 mgL at SW118, and 1 8 mgL at SW093, (2) phosphorus, 0 17 mg/L at SW018, 

0 05 mgL at SW118, and 0 18 mg/L at SW093, (3) sulfate, 35 mg/L at SW018, 18 mg/L at 
SW118, and 35 mg/L at SW093, (4) chlonde, 54 mg/L at SW018,39 mg/L at SW118, and 40 

mg/L at SW093, and (5) drssolved sohds, 369 mg/L at SW081, 259 mg/L at SW118, and 317 

mg/L at SW093 

a 
I 

Regardrng detectable concentmuons of orgmc pnonty pollutants (volatddsemivolatde 

compounds, see Table 2.33), methylene chlonde was the ConstltUent detected m 3 analyses at 
upstream site SW018 All samples were detected rn 1991. Methylene chlonde (2 analyses), and 
acetone (1 analysis) were found at upstream site SW118 (1 sample rn 1990 and 2 samples m 
1991) For site SW093, a total of 6 detectable concentmuons were found m 5 dlfferent samples 
collected m 1990 and 1991 Five (5) occurrences of methylene chlonde and one (1) occurrence 0 
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of tetrachloroethene were found Of 12 occurrences found at sites SW018, SW093 and SW118, 

all but 2 (1  methylene chlonde and 1 tetrachloroethene, both at SW093) were also found m 
laboratory blanks 

Thus, the detectable concentrafions of pnonty-pollutants appear to occur more frequently at the 
downstream momtonng site SW093, whch may reflect orgmc-contarmnatn unpacts of OU8 

IHSSs predomrnately in the idenMied cluster 11 

Sediments 

The cluster II sedunentquahty unpacts are momtored 111 large part by sedunent samphng sites 

SEDOlO and SED118 (upstream) and SED009 (downstream). Also sedunent sites SED120 and 
SED124, located withm cluster II were used to compare selected data, when data was avatlable 
See Figure 2-32 for locauons of these momtonng sites. 

0 
Regarding detectable concentrauons of orgmc pnonty pollutants (vola~dsemivolatde 
compounds, see Table 2.33), acetone and n-mtrosodiphenylamme were found at upstream site 

SEDOlO (one sample each dmng 1986), and 2-butanone (1 sample), acetone (1 sample), and 
methylene chlonde (2 samples) were found rn upstream site SED118 (1 analyss m 1990, and 2 

analyses in 1991) In all  cases the constituents were also found m laboratory blanks. 

For site SED009, located downstream of cluster II along North Walnut Creek, a total of 14 

detectable concentmuons were found m 5 d~ferent samples (1 m 1986, 11 m 1991, and 2 m 
1992) Of the 14 detectable concenmons, 3 were acetone (2 of these were also found rn 
laboratory blanks), 1 was benzo(a)anthracene, 1 was bts(2-ethylhexyl)phthalate, 1 was chrysene, 

1 was fluoranthene, 3 were methylene chlonde (dl three also found 111 laboratory blanks), 1 was 
n-mtrosodiphenylamme (also found ~II laboratory blanks), 1 was phenanthrene, and 2 were 

pyrene Of the detectable concentmuons not also found 111 laboratory blanks, fluoranthene and 
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pyrene were also detected at site SED120 which IS located withm cluster II This would seem 
to reflect that orgmc-contammatton mpacts may be generated from the IHSSs withm cluster II 

1 3- 
I 

I 

I 

Average trace-metal concentrattons are generally hlgher at upstream sites SEDOlO and SEDl 18 

than at downstream site SED009 The average concentrauon mcreased between the two upstream 
sites and site SED009 for only 4 of the 29 constltuents mcluded m this assessment. The 
consutuents exhtbitmg mcreased concentrattons are cesium, manganese, thaU~um, and m c ,  a l l  

of whlch exhlbited relauvely high mcreased concentmuons m the surface-water samples also. 

It was noted that site SED120, located withm cluster 11, ehbi ted average concentrauons lugher 
than sites SEDOlO, SED118, and SED009 for 8 adhuonal conshtuents (calcium, chromium, 
copper, lead, magnesium, sdver, sodium, and vanadwm) All of these constltuents except 

chromium also exhbited elevated concentratlons m the surface-water samples ' e  
The average total gross-alpha concentmuons (Table 2.35) increased by 50-80 percent between 
the upstrem sites (SED010 at 10 0 pCdL and SED118 at 12.2 pCdL) and the downstream site 
(SED009 at 18 49 pCA) In contrast, the average total gross beta concentratton for the upstream 
sites (28 0 pCfi for SEDOlO, and 27 4 pCdL for SEDl 18) rem= relauvely unchanged when 
compared to the downstream site, SED009 at 27.5 pCdL A check of site SED120, located 

w b  cluster II indicates that the average total gross-beta concentrahon IS 96 4 pCdL whch IS 

roughly 3.5 tunes hlgher than the average concentrabon recorded at site SED009. 

The selected morgmc vanables data are somewhat lunited for sedunent samples Based on the 

data aviulable for the three momtonng sites used for this assessment, only mtraWmtnte, sulphate, 
and chlonde concentmuons mcrease between the two upstrearn sltes (SED010 and SEDl 18) and 

the downstream site SEDOO9. It 1s not possible to ambute the mcreases m sulphate and chlonde 
to contributlons from cluster II because no data for these contammants are av-ble at SEDl 18, 

located upstream of site SED009 I. 
2- 109 
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2 4 2 3 IHSS Cluster III - South OU8 Affectmg South Walnut Creek 

A compmson of avatlable water-quahty data at surface-water site SW122 wth smllar data at 

other surface-water sites was made to assess possible OUS-related unpacts at these momtormg 
locatsons in the RFP surface-water system However, it needs to be kept m mmd that water- 

quahty mpacts at these locabons are possible (undoubtedly probable, see Table 1.3) from IHSSs 
mcluded m other OUs 

Cluster IlI consists of five IHSSs located m the south part of OUS. These IHSSs are idenMied 
by number as 118.2, 123.1, 150 4, 150 7, and 172 IHSS cluster IlI (adjusted to exclude IHSSs 

173 and 184) waterquahty unpacts are monitomg m large part at downstream surface-water site 
SW122 Concerns mvolve only 2 of the 4 water-qdty categones - ra&onuchdes and orgmc 

1 @ (prronty-pollutant) compounds. 

Surface Water 

Regarding detectable concentrabons of orgmc pnonty pollutants (volattie/semivolatrle 
compounds, see Table 2 33), methylene chlonde (3 analyses), and acetone (1 analysu) were the 

conststuents detected It is noteworthy for thu assessment that pnonty-pollutant data were 
avarlable for 3 samples collected dunng late 1990 and 1991 at &IS downstream site AU of these 

detected pollutants were also detected rn assmated laboratory blanks. 

At site SW 122, average &solved gross-alpha and &solved gross-beta concentraOons (4.66 pCA 

and 17 50 pC&, respecbvely, Table 2.35) were less than those observed at the other sites 

(SWO18 and SW093) lnvolved 111 thls assessment (see above dwussions). Hence, radonuchde- 
related unpacts associated wth upstream IHSS cluster El appear to be less than those associated 

wth other OU8 IHSS clusters mcluded m t h ~ ~  assessment. 
' 0  
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Sediments 

Sedunent data were avadable along North Walnut Creek downstream of Cluster III The nearest 

downstream sedunent moniwmg site is SEDOll Further downstream is sedunent momtomg 
site SED012 The data avadable for site SED012 were lunited to only 1986 collecbon dates 

Orgaruc pnolrty pollutant compounds were assessed at sltes SEDOll and SED012 to determme 

whch compounds were found m detectable concentmuons and rn what frequency at site SEDOl 1, 

SIX detectable orgmc compounds were found m 7 dlfferent samples between 1986 and 1991,2- 
butanone (1 occurrence), acetone (6 occurrences), carbon tetrachloride (1 occurrence), chloroform 
(1 occurrence), methylene chlonde (4 occurrences), tetrachloroethene (2 occurrences), and 

mchloroethene (1 occurrence) Methylene chloride and acetone were found m laboratory blanks 

111 7 of the 10 analysls At srte SEDO12, only acetone (2 occurrences, 1 laboratory blank), and 
toluene were found m detectable concentrauons. 

/I(b 

The average total gross-alpha and gross-beta concentrabons were found to be 11 9 pCdL and 10.0 
pCA, respechvely at site SEDOl 1, and 3 5 pCdL and 11 3 pCA, respectwely at site SEDO12, 

located further downstream These concentrauons are relatwely low when compared to the 

average values reported downstream of clusters I and II (see prevlous dlscussion) It does not 

appear from the hmited data avadable that excessive concentrabons of mhcator radonuchdes can 
be ambuted to IHSSs withm cluster IlI. 

2.5 CONCEPTUAL MODELS OF RELEASES AND RECEPTOR PATHWAYS 

2 5.1 Summary of IHSS Conceptual Models 

A conceptual model of exposure pathways was developed here for each of three IHSS groups m 
OU8 usrng the known site physical condihons and potentsal contamlnant sources described m ’ 0 
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The three groups are as follows 

Group I - Leaks, Spills, and Overflows of Tanks and Pipehes Ongmatmg Below Ground 
Surface 

Group II - Releases Associated with Fms and Explosions 

Group III - Leaks, Spills, and Overflows of Tanks, Rpehes, andor Drums Onginatmg 
Above Ground Surface 

!@ The pnmary purpose of a conceptual model is to md m idenhfymg exposure pathways through 
whch human and biot~c receptors may be exposed to contammants. The EPA defines an 

exposure pathway as 'I.. a untque mechanrsm by whtch a populatton may be exposed to 

chemicals at or ongmatmg from the site. " (EPA, 1989a) 

\ Q 

As shown m Figure 2-33, an exposure pathway mcludes a contarmnant source, a release 

mechamsm, a transport medium, an exposure route, and a receptor An exposure pathway IS not 

complete without each of these five components The mdmdual components of the exposure 

pathway are defrned as follows 

e Contammant Source For purposes of the OU8 conceptual models, the 
contarmnant source IS drvlded mto pnmary and secondary sources (meQa that 
potenttally have been affected by these releases) 

e Release Mechasm Release m e c h m s  are physlcal andor chermcal processes 
through whlch contamrnants are released or mteract &om one or more sources. 
The conceptual model idenflies mecharusms that released contamrnants dmctly 
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from the pnmary sources (e g , leaks, spdls, overflows, etc.), and mechmsms that 
may release contaminants dlrectly from the secondary contammant sources 

0 Transport Medn The envmnmental medra mto whch contamrnants are released 
from the source and from whch contammants are m turn released to a receptor 
are transport media Potenbal transport media for OU8 mclude au, surface water, 
vadose zone, groundwater, and biota. 

0 Exposure Route Exposure routes are avenues through whlch contammants are 
physiologically incorporated by a receptor Exposure routes for receptors at OU8 
are mhalatron, mgestron, and dermal contact. 

0 Receptor Receptors are human or enwonmental populatrons that may be affected 
by the contammabon released from an IHSS or group of IHSSs Human receptors 
for OU8 mclude RFP workers and visitors Of€-site populabons ~IE considered 
receptors of secondary releases carned off site by secondary release mechmms 
Envmnmental receptors are biota (both flora and fauna) mdigenous to the OU8 
enwons 

\ 

2 5.2 OU8 Generalrzed Conceptual Model I 

I A Qagrarn of the conceptual models for potentral contammant sources, transport me&& exposure 
I routes, and potenbal receptors relatmg to the OU8 IHSSs is presented 111 Figure 2-33 

vmous aspects of the conceptual model are explamed m the followmg sect~ons. 
The 

2 5 2 1 Contammant Sources 

The IHSSs that constrtute OU8 are located mide and around the Protected Area of the RFP. 
Thrs area is physically enclosed wth a secunty fence. Access is restncted to aurhonzed 
personnel or visitors escorted by authonzed personnel. 

Contammatron sources w i h  the various MSSs mclude above-ground and underground tanks, 

underground pipelmes, equipment decontaminahon areas, and releases mide bufldmgs whch may 
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have affected areas around the buddings Addibonal sources not assocmted with known IHSSs 

may include fooung dram beneath the 700-series bwldmgs. Contammants from these sources 
may have been introduced into the envvonment through spllls on the ground surface, 
underground leakage and infdtrabon, explosion and/or fue, and m some cases through mcident 
precipitabon run-on and run-off Contammabon may stdl be entemg the envuonment from some 
of the sources, m other areas, the sources may be exhausted or may have been physically 
mibgated through remehabon at the tune of the mtd release. 

Contammants fust enter the envuonment through a ~ ,  surface water, and/or soil, and are 

transported by vanous mechmms from affected meclta to unaffected medm Contammants 
remam m the a~ for a relabvely short durabon, however, surface water, sedunents, and sods may 
become host me&a because they can store contamrnants for longer penods of tune Unaffected 

media such as groundwater can then become affected as a result of contact wth contammated 
mfiiltratmg surface water, m-situ sedunents, andor sod Generally, once a mecltum is 

contarmnated, it m turn may become a secondary contammant source. Therefore, for conceptual 

purposes, contammated surface water, sod, sedunents, and groundwater are considered secondary 
contaminant sources m each IHSS 

The chemical compositlon of the contaminants vanes wdely between the MSSs, rangmg from 

low-level mlxed wastes to nonradioacttve orgmc and morgmc compounds. 

Au transport of contamrnants IS lrkely to have occurred d m g  several rncidents whn OU8 

involvmg fms and/or explosion Sertltng of contammated aubome dust and traclung of 

contarmnabon by fuefighters may have affected surroundmg soh, surface water, and s e h e n t s  
In adhbon, surface water transport of contammants IS Uely to have occurred as a result of 
runoff of fuefightmg water and/or chemcals 
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In the unsaturated (vadose) zone, free hquids are expected to move generally downward to the 
water table, whch vanes in the OUS area from a few to more than 10 feet, dependsng upon 
locatlon and tune of year. If, however, the leakage or release rate exceeds the mfiltrabon 

capacity of the soli, or if the surface fs covered wth an unpermeable matenal (e g , asphalt), then 
the hquid may pool or flow across the m a t e d  surface to a more permeable matenal where 
infitmuon can occur In an lnstance where the release 1s from a pressurized source (eg., 
pressmzed pipehne), or the rate of leakage from an underground release exceeds the sod's 

infdtrauon capacity, the release may nse to the surface. l h s  has occuned dunng a number of 

hstoncal pipehne and valve vault leaks at the RFP Lqmds mfidtratmg the sod may also 

encounter a less permeable layer (low-flow boundary) and flow laterally through the more 
permeable soli along the boundary At the RFP, such permeabhty contrasts are lrkely at the 
alluvium/bedrock contact. , a  
Most RFP pipeltnes and footmg dram systems are beheved to be bedded either in sand or m 
nauve sod backfill Hydrauhc conductmty in clean sand typically ranges from appmxmately 

lo3 to 1 cm/sec. The hydraulrc conductmty m the Rocky Flats Alluvium, the deposit rn whch 
the majonty of RFP pipehes and footmg drams are beheved to be located, ranges from 
approximately 7 x lo5 to 1 x lo'* cdsec. The Valley Fdl Alluwum, another common deposit 

at the RFP, has a hydraullc conducuvity that ranges from 5 x loa to 1 8 x la3 cdsec (EG&G, 
1991g) (EG&G, 1991h) The hydraulic conduchwty of unconsohclated deposits such as the 
Rocky Flats Alluvium IS expected to increase when the deposit 1s &tubed (1.e.. excavated and 
replaced as backf3iIl matenal) due to increased porosity m the disturbed m a t e d  

It 1s therefore considered ltkely that most pipelme and footmg dram releases m W y  flowed 
preferenually through the trench mate& and permeated the surroundrng name so@ to a much 
lesser extent than the trench matenah Over m e ,  the released materials may gradually have 
infiltrated surroundmg nauve sod, parttcularly the sod beneath the trench. Thus, contarmnant 
plumes from pipehe and footmg dram releases are expected to be strongly aligned along theu ,e 
phare I RFftRl Work Plan 
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respectwe trenches, and perhaps to extend below the trenches mto underlyrng sods Groundwater 
that may penodically or peremally saturate these trenches can also be expected to flow 
preferenually through the trench m a t e d  Any resulhng spread of contammatron should remm 

strongly onented along the trench 

Contammant plumes resultlng from slow, gradual pipehe and footmg dram leaks may be less 
prevalent along trenches than those from releases wth higher flow rates It IS probable that many 

pipehe leaks occurred that were never detected due to low flow rate It is also probable that 
some major or catastropfuc releases were preceded at the Same locatlon by a longer penod of 
slow leakage as the pipelme gradually farled However, it is stdl considered lrkely that the 
relauvely much fugher hydraultc conducttvity of the trench matenals will control the orrentahon 
of contammant plumes from gradual leaks, albeit to a lesser degree than those from more sudden 

0 releases 

Tank releases are most Irkely to occur at tank operungs (1 e., overflows), Wppe connectrons, 

the base of the tank where residual waste collects, places where underground tanks may be 111 

contact with groundwater, at cold j0111tS along the walls of concrete tanks, and at structural beams 
that could be affected by dlfferentlal settlement of the tank beddmg or supports. 

Releases from such locauons would hkely affect the enwonment mme&ately surroundmg the 
tank, partxularly where the release IS from an underground tank bedded 111 backfill. Based on 
these conceptual tank release locabons, contammauon wdl most Irkely e m t  beneath or near 
external connecttons and openmgs, nearjolns or comers around underground tanks, and beneath 

the base of the tank, 

Most IHSSs m OU8 overhe or are unme&ately adjacent to other nearby MSSs Thus, it may 
not always be posslble to drfferenbate between COntammahOn from spec& MSSs. Therefore, 
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2 5 2 2 Potenual Transport Mechatllsms and Receptors 

As menboned above, potenttal transport mechaNsms m OU8 mclude au, surface water, vadose 
zone, and groundwater Au pathways will be addressed by surface sod, s e h e n t ,  and sod gas 
charactenzabon The surface water pathway wrll be addressed by surface water and sedment 

samphg The groundwater pathway wdl be addressed by subsurface sod and water samphg 
and hydrostrattgraphc umt exarmnahon through the use of sod and bedrock boreholes and 

groundwater wells InQvidual MSS potenmil contammint pathways may commmgle with 

pathways from other MSSs a 
Potenttal contammant receptors mclude RFP workers, off-site residents, and terrestnal and aquattc 
biota. These receptors could be exposed to OU8 contarmnants through mgesbon, mhalabon, or 
dermal contact (Figure 2-34) 

Potenttal movement of contammants (pmcles) by wmd is possible wherever contammated sods 

e m t  or at MSSs that are uncovered (e.g , no asphalt pavement or concrete). The likehhood of 
aubome contammabon mcreases greatly if the site IS dsturbed by traffic, construcuon, or sunrlar 

actwty Dust-borne contammants m o b w d  by wmd have been documented m some areas of 

them 

Some releases mvolving constttuents such as VOCs, whle mpactmg au quahty for a tune near 
the release, typically do not spread contammabon to secondary medm through the BLT transport 
mechmm However, orgamc vapors emanatmg from soils m the vadose zone can serve as an 0 
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indicator of subsurface releases and potentlal sori contammatlon The movement of orgaruc 
vapors through sod 1s controlled by the speclfic properhes of the contammant and the sod as well 
as other physical parameten and physical charactemhcs of the sod 

Surface Water and Sedxments 

Surface sods and sedunents may have been affected by releases that ongmated at the ground 
surface or releases that have surfaced from underground leaks Surface water runoff across these 
areas could then move the contarmnahon lnto nearby dramages or surface unpoundments A 

system of collectton ditches and ponds control runoff at the RFP Some of these ditches and 

ponds are under mveshgahon as separate MSSs and sometunes separate OUs 

0 It is possible that surface water may also be mduectly affected by contammated groundwater 
dischargmg to surface water bodies such as ditches, ponds, and creeks from footmg dram 

beneath the 700-senes buddmgs and natural seeps 

Vadose Zone and Groundwater 

Groundwater recharge from madent precipitahon may occur through uncovered ground surfaces 

withm the RFP It is anhcipated that rnobde consbtuents of contammahon m uncovered areas 
may eventually migrate into the vadose (unsaturated) zone, or eventually to the groundwater 
system Unhed dramages, both natural and manmade, are probably a pnmary some of 
groundwater recharge sn the RFP Contarmnants underlpg these sources can be expected to 

reach the water table more quickly So& overlam by pavement and bwldmgs, on the other hand, 

may be subject to httle or no downward percolabon of water, and contammants m such so& may 
remam relattvely m o b r l e  
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2 5.3 GROUP-SPECIFIC CONCEPTUAL MODELS 

Ths Sechon presents a general summary of the OU8 charactensbcs by group, followed by 

descnpuons of group-speclfic contammant sources, release mechwms, transport me&% 
exposure routes, and receptors Detatled 

descnphons of the backgrounds and physical setttngs of the MSSs makmg up these groups were 
presented in Secuon 2 3 Secuon 2 4 presented detatled mfomahon on the nature and extent of 
contarmnaaon specrfic to each MSS 

Sectlon 2.5.3 1s summanzed in Figure 2-33 

2.5.3.1 Group I - Leaks, Spdls, and Overflows of Tanks and plpehes 
Ongmatmg Below Ground Surface 

Most of the MSSs m thu group axe associated wth either the PWLs, or the Coolmg Towers 
Ths groupmg is pnmaniy based on sunllar contamrnant types (generally process wastes) and 
release mechamsms (leaks and overflows) The OPWL system 1s considered a separate Operable 

Umt (OU9) More speclfic mformahon regardmg OU9 may be found m the Fmal Phase I RFI/RI 

Work Plan for OU9 (EG&G, 1992b) 

The speclfic MSSs associated with Group I are: MSS 118 1 - Solvent Spdls West of Bruldmg 

730, 123.1 - Valve Vault 7 West of Bruldmg 707; MSS 135 - Coohg Tower Blowdown 

Northeast of Buldmg 374, MSS 137 - Coolmg Tower Blowdown Bddmgs 712 and 713 (IAG 

Name Buddrng 774), IHSS 138 - Coohng Tower Blowdown Buddmg 779, IHSS 144 - Sewer 

Lme Breaks - near Buddmg 730, Tanks 776 A-D, MSS 150.3 - Radoacuve Site Between 

Bwldmgs 771 and 774, and IHSS 1504 - Rahoactlve Site East of Bulldmg 750. Figure 2-35 
presents a schematic dugram of the conceptual model for Group I 

2.5 3 1 1 Contammant Sources and Release Mechatllsms 
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Pnmarv Sources and Release Mechanisms 

IHSS 118 1 - Solvent Sp& West of Burldmg 730 (LAG Name Muluple Solvent Spds West of 
Bulllng 730) 

The p m a r y  source of contammation at IHSS 118 1 is considered to be a 5.000-gallon 
underground carbon tetrachlonde storage tank that was located adjacent to the west side of 
Buildmg 730 It IS speculated that the tank or its associated pipes may have been releasmg the 
carbon tetrachlonde rnto the ground 

The pmary release mechamsms at th~s IHSS are beheved to be overflow and leakage, and also 

dlrect pumprng onto the ground Several madents mvolmg leakage have been reported In one 
such incident the tank faded, releasing carbon tetrachlonde rnto the tank’s sump. The sump 
subsequently pumped some of the hquid onto the ground suiface 

@ 

IHSS 123 1 - Valve Vault 7 Southwest of Buddmg 707 

The pnmary source of c o n m a t l o n  at MSS 123.1 IS considered to be Valve Vault 7, whch IS 

located to the southwest of Buddmg 707, adjacent to the north side of the PA m e r  fence Valve 

Vault 7 controls the 800 Area mam PWL 

The pmary release mechmm at this IHSS IS a leak/overflow A check valve m Valve Vault 

7 malfuncuoned allowmg process wastewater to backflow mto the sump. The vault fded wth 

process wastewater and overflowed The process wastewater draured mto an adjacent storm 
runoff collecuon system ditch near Eighth Street and Sage Avenue and flowed east toward South 

Walnut Creek and the B-Senes W a g e  ponds Runoff was nowed flowmg across the former 
750 Parkmg Lot, through the Buddmg 991 normal runoff drmage 

Pam? I RRIRI Work R.0 
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IHSS 135 - Coohg Tower Blowdown - Northeast of Buddmg 374 

The primary source of contamauon at MSS 135 is suspected to be the Bulldrng 374 coohg 
tower which may have released blowdown water to the area. It IS suspected that th~s water 
contamed chromate and/or tnttum Blowdown water IS typically routed through an underground 
pipe into the RFp’s smtary sewer system for treatment. 

I 

The p m a r y  release mechmsm at this IHSS IS unknown No leaks or other Incidents mvolvmg 

blowdown water from Buddmg 374 has been documented The only known release mvolved the 
I use of a Bulldrng 373 coohg tower pond. The coohg tower was cleaned and the slurry portion 

was pumped rnto a small retenbon pond. T ~ I S  pond IS beheved to have been north of Burldrng 
374 where Tanks 808A and 808B are now located. Ovemght, some of the water leaked through 

the drrt drke and gate valve and dramed mto Walnut Creek. 
I ’  

MSS 137 - Cooling Tower Blowdown - Buddmgs 712 and 713 (IAG Name- Buddmg 774) 

The primary source of contammatron at IHSS 137 is considered to be one of the two coohg 

towers associated with Buddmg 776. These coollng towers were ongmaUy thought to be 

assoclated with Bulldmg 774 Coohg tower blowdown pipes leave the coollng towers on thew 

south sides These pipes are considered the most probable some of any blowdown water 
contarmnahon around these coolmg towers 

The pnmary release mechatllsm at thts IHSS was leakage. In September, 1990 it was reported 
that coolmg tower water contamng 50 mg/l total chromum was bemg released through a leak 

caused by corroded metal pipes. The leak ongmated from either the Buddmg 712 or 713 coolmg 

tower. The leak has been estmated to have mvolved a flow rate of between 5 and 20 gallons 

per mmute The duratton of the leak was unknown, but could have occurred several months pnor 1 [e torepomg 
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IHSS 138 - Coolmg Tower Blowdown - Bulldmg 779 I 

The pnmary source of COntarmnahOn at IHSS 138 IS considered to be an underground coohg 
tower water h e  east of Buildmg 779 that released coohg tower water contarnrng 50 ppm 
chromium and 3,000 dpm/l alpha achwty An adhuonal source at this IHSS is the Bulldmg 783, 
#2 coohg tower An estunated 1,OOO gallons of coohg water c o n m n g  an morgmc phosphate 

rust mhlbitor was released from ths tower m 1990 

The pnmary release mechamsms at thrs IHSS are thought to be a leak m a coohg tower water 
h e  and an overflow in the Buildmg 785, #2 coohg tower 

IHSS 144 - Sewer Lrne Breaks - near Burldmg 730, Tanks 776 A-D 

The pnmary sources of contammatron at IHSS 144 are considered to be four underground waste 
holdmg tanks located north of Bullhng 776 and east of Bluldmg 701 m a small structure 

IdenMied as Buddmg 730. They are designated as Tanks 776 A through D Tanks 776 A and I 

B were laundry waste holdmg tanks, and Tanks 776 C and D were process waste holdmg tanlrs 

The pnmary release mechmms assmated wth this IHSS leaks and overflows. In 1972, 

increased pumpmg rate d u n g  a transfer of laundry waste water from Tanks 776 A and B to 

Bulldmg 995 caused suspension of high level sedunent m the tanks and pressunzauon of the 
sanrtary waste h e  The pressumahon of the lme caused a commode and smk m Burldmg 701 

to overflow, and a patch to rupture m the h e  east of the waste holdmg tanks. Due to the 

overflow of the commode and smk, the todet, smk, and floor of Blllldmg 701, as well as the 
ground east of the burldmg, were contammated. The patch whch ruptured was apparently 

I located between Burldmgs 777 and 779 At the tune of the mcident, mmtenance may have been 
cleanrng out a clean out plug near Blllldmg 701, further mcreasmg the potentlal mpacts on the I e envsonment 
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IHSS 150 3 - Radioactwe Site Between Bulldmgs 771 and 774 (IAG Name* Radoactrve Leak 
Between Buddings 771 and 774) 

The pnmary source of contammabon at JHSS 150.3 is beheved to be process waste lmes m a 
cement tunnel n m m g  between Buddmgs 771 and 774 The pnmary release mechmsm at this 

IHSS is leakage of the PWL 

IHSS 150 4 - Ra&oactwe Site East of Bddmg 750 (IAG Name* Radioactwe bqmd Leaks East 
of Buddmg 750) 

The p m a r y  source of contammabon and the pmary release mechamsm at IHSS 1504 are 

unclear IHSS 150 4 has been descnbed as a 20- by 20-foot area northeast of Bulldmg 750. The 

surface is flat and mostly paved, and IS used for storage, parlung and loahg/unloadmg for 
Bddmg 750 The area has been paved mce construcuon of Bulldmg 750 III 1969. In May of 
1969 a fm occurred m Bulldmg 776-777 Following the fm, the tanks and pumps that handled 

the decontammahon fluid may have been placed mto the Building 750 courtyard. Several leaks 

, 

, have been noted from the manholes III this ma mce it was paved. Thrs area IS suspected to 
I 

have residual contammahon from the storage of the decontamlnatlon equipment, however, no 
docurnentabon is avadable that describes the contammabon of the parlung a m  by the 

decontammaQon tanks and pumps As discussed m Secbon 2 3, the "leaky" manholes may be 
attnbutable to a leaky PWL 

IHSS 150 4 is presented agam 111 Group III. It IS presented m both Groups due to the lnabhty 

to detemme whether the pnmary release ongmted above or below ground surface. 
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Sods have been contammated as a result of past releases associated wth the MSSs m Group 1. 

It is possible that sedunents, surface water, and groundwater have also been affected Carbon 
tetrachlonde, which is the contarmnant mvolved m IHSS 118.1, has been detected m nearby 
wells Thts mdrcates that sods are very lrkely affected at this MSS. In llght of b, sods, 

surface water and transported sedunents, and groundwater should be considered as potential 

secondary sources withm thu group 

Secondary release mechamrns associated with sotl contammauon in Group I MSSs are 

considered to be leachmg of contarmnants from the so* and sedments by pexolahng 

groundwater, volabhzahon and dispersion of fugmve dust, and lnfiltrauon of contammated 
groundwater and incident precipitaaon through uncovered or unlmed land surfaces, depressions, 
and ditches 

8 

2 5.3 1.2 Transport Medn, Exposure Routes, and Receptors 

TransDort Media 

€bstoncal accounts of the IHSSs assmated with Group I mdrcate that the releases could 

potenttally have lmpacted the transport rnedra of u, surface water, vadose zone, and groundwater 
through pathways flustrated m Figure 2-34 
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Au is considered a transport mechwm for Group I IHSSs due to the lrkehhood of sods havmg 
been contammated by releases associated with these MSSs, and the considerauon of sods as a 

secondary source Potenttal movement of contammants (pamcles and volatdes) by wind is 
possible, especially wherever contammated sods are disturbed, e g., by traffic, construcbon, or 
smrlar actwoes 

Surface Water 

Surface water 1s known to have been affected by releases associated wth some IHSSs m h 
Group, specifically IHSSs 123.1, 135, and 137. In addibon, preapitabon runoff across sods 

affected by Group I MSSs could move the contammation mto nearby drarnages or surface 

unpoundments 

Surface water may also have been mdvectly affected by contammated groundwater drschargmg 
into surface water bodtes such as dmhes, ponds, and creeks from footxng drams below the 700- 
senes burldmgs and natural seeps. 

Vadose Zone 

The vadose zone fs a potential transport mednun dependmg on the nature of the associated 

contamant(s) If the contammant 1s a "smker," (e.g., a DNAPL) meanmg that xn its hqwd state 
it 1s more dense than water, it can migrate through the vadose zone, mto the water table, and to 

the bottom of an aqlllfer 111 hydrauhc connection. Light non-aqueous phase hquids (LNAPLs) 
may also migrate through the vadose zone, but betng less dense than water, they would float on 
the water table Smce the vadose zone IS unsaturated, volaule contammints may volatilm and 
migrate through the vadose zone mofe r e m y  than under saturated con&bons. 
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Groundwater 

Groundwater recharge from incident precipitatlon occurs through uncovered ground surfaces 
withm some of the MSSs associated with Group I It IS possible that mobde constituents of 
contammauon m uncovered areas eventually could leach mto the groundwater system Unhned 

dramages, both natural and manmade, are probably a pnmary source of groundwater recharge m 
the W, and contammants underlying these features can be expected to reach the water table 
In additlon to contarmnant migrauon to the water table, it is possible that dmct releases to 
groundwater have occurred at MSSs that mvolve underground storage tanks. The water table 

at the RFP has been known to fluctuate several feet. Durxng seasonal hghs m the water table 

fluctuatlon cycle, the water table could me above the base of the tank, malung dmct 
I contarmnahon lrkelv . 

EXDOSUR Routes 

Contammants released from Group I MSSs could potenWy affect receptors through rnhalatlon 
of arrbome pamcles or vapors, and through mgesuon of or dermal contact wth contammated 
source or transport medta 

, 

ReceDtors 

Potentlal human receptors mclude RFP workers, vlsltom to the site, and off-site residents 
Enwonmental receptors mclude biota (both flora and fauna) mdigenous to the Group I MSS 

locah~es and theu envuons 

RLlse I RR/RI Work R.0 
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2 5 3 2 Group II - Releases Associated with Fwes and Explosions 

MSSs were mcluded m this group rf the releases were associated with fms or explosions m the 

filter system These MSSs also have sundar waste types (raQonuchdes) MSSs associated with 
th~s group are IHSS 150 1 - Radioactwe Site North of Bwldmg 771, MSS 150.2 - Radioactwe 
Site West of Buildmgs 771 and 776, and IHSS 150.7 - Ra&oacuve Site South of Buldmg 776 

Figure 2-36 presents a schemahc hagram of the conceptual model for Group II. 

2 5.3 2 1 Contammant Sources and Release Mecharusnu 

Prunarv Sources and Release Mechanisms 

IHSS 150 1 - Radioactwe Site North of Buildmg 771 (IAG Name Rdoacttve Liqmd Leaks 
North of Bwldmg 771) 

The pnmary sources of contaminatlon at IHSS 150.1 are considered a fire m Bwldmg 771 and 
numerous releases of contammated fluids from drums and tanks. The area IS descnbed as a 50- 

by 450-foot area north of Burldmg 771 Wastes from Burldmg 771 and mater& to be 
reprocessed m Bwldmg 771 where frequently handled and stored here. This m a  IS paved, and 

is occupied by numerous traders, awulmy bddmgs, and storage areas The surface was repaved 
four to five years ago h o r  to h, the asphalt was badly detenorated wrth sod exposed m many 
areas Through the course of the heavy use thu area received, several unrelated madents have 
occurred whlch unpacted the area. 
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The pnmary release mechanisms associated with thls MSS were igmuon, spdls, and leaks The 
most noteworthy incidents mclude the followng 

I 
I 

0 In the RFP’s fvst major fire, a plenum was breached, whch released an unknown 
amount of ra&oamvity around the buildmg, parhcularly to the north 

e A tank used to store concentrated amenawn for recovery developed a pmhole 
leak and dnpped an unknown quanhty of the amencium solubon onto the slab 
foundabon 

0 A drum leaked on the roadways dunng the removal of drums from the 903 
Storage area The forklift caxrymg the lealang drum traveled across the access 
road north of Bddmg 771 

0 Residue leaked out of a drum of filters as it was bemg transported from a storage 
area to Bulldmg 771 for processing 

e A waste dnun was found to be lealung and was determmed to contam N ~ C  acid 
from non-hne generated waste A rarnstorm spread the contammatlon, affectmg 
between 2,300 and 2,500 square feet of asphalt and gravel 

0 A punctured scrap box stored mi& Buddmg 770 contammated 3,600 square feet 
mside the burldmg and 500 square feet outside. 

e A 55-gallon drum conmmg spent ion exchange resm residue leaked mside 
Buildmg 770 onto the concrete floor. Contamnabon was tracked between 
Bddmgs 771 and 770 and covered 600 square feet. 

Decontammabon acbvibes conducted after speclfc mcidents would have been focused on 
ra&oacbve contammabon. Residual contammabon from other hazardous conshtuents may have 
remamd 

2- 128 
Rnl 

fkcrmba 1.1992 



0 ENVIRONMENTAL RESTORATION PROGRAM Manual 2 1 1oo-WP-OU8 0 1 
Phase I RFI/RI Work Plan Seaon No 2 0. R e v X O  

700 Area Effcchve Date - I Operable Unit No 8 Page 129 o f y  2@6 I 

~ IHSS 150 2 - Woactlve Site West of Buddmgs 771 and 776 (IAG Name. Ra&oactlve Liqmd 
Leaks West of Buddmg 771) 

The pnmary source of contaminauon at IHSS 150 2 is considered to be a fue that was dsovered 
in Room 108 of Budding 771. The fue released rahoacuve contammauon pnmanly north and 
southwest of the buddmg Fms m the box exhaust booster fdters and mam fdter plenum were 

&scovered soon after An explosion m the mam exhaust duct probably contnbuted to release of 

plutomum from the stack. 
~ 

I The pmary  release mechamms associated with th~s IHSS were volatdnauon, exploslon, and 
foot traffic D u n g  fire fighmg and decontammatron acttviues, access to the mam fdter plenum 

was gamed through a hatchway on the west side of the buildmg This acttvity caused the spread 
of contammauon on the west side of Buddmg 771. 

MSS 1507 - Ra&oacuve Site South of Budchg 776 (IAG Name' Ra&oacttve Liquid Leaks 
South of Buddmg 776) 

I The pnmary source of contammation at IHSS 150.7 is comdered to be a fue that occurred m 
Buddmg 776-777, as IS &cussed m the descnptlon of MSS 150.2 III sect~ons 2.3 and 2 4. 

The pnmary release mechamsm at this IHSS was foot traffic. Plutomum was tracked outside 

those buddlngs and onto ttus site by fue fightmg and support personnel FoUowmg the fire, ram 
camed the contammabon mto the sod. The spread of contammatlon south of B d h g  776 can 

also be attnbuted to the runoff of fm water sprayed on the bwldmg to contam the fire. Sand 

and gravel between Buildmg 777 and B u d h g  778 were also contammated before the ram. 

2-129 
Rnrl 

lkmnbrr 1.1992 



ENVIRONMENTAL RESTORATION PROGRAM Manual 21 100-WP-OU8 01 
I @ PhaseIRFYRIWorkPlan Secbon No 2 0, Rev -2-c 

operable Unit No 8 Page 130of l43%&G. 
I 700 Area Effectrve Date - 
I I 

Secondarv Sources and Release Mechanisms 

Sod was affected m the vicmty of these MSSs as a result of spdls, leaks, fallout deposibon, and 

fire-fightmg actwiues Sod may have been exposed in the area dvectly around Bulldmg 770 and 

beneath the concrete foundatlon slab of the amencium tank. These areas have subsequently been 
paved Though removal of contammated so& was undertaken, it is lrkely that residual sod 

contarmnauon stdl exlsts Therefore, sods wthm the MSSs associated wth thrs group should 
be considered a potenttal secondary source 

Sedunents may have been affected from contammated fallout and from affected surface water 
Sedunents should also be considered a potential secondary some 

' Secondary release mechanisms associated wth Group Il's sod contammauon are considered to 
be leachmg of contammants from the soh  and sedments by percolatmg groundwater, 
volathabon and dispersion of fugibve dust; and mfiltrabon of contammated groundwater. 

2 5 3.2 2 Transport Media, Exposure Routes, and Receptors 

Transuort Media 

€hstorrcal accounts of the IHSSs associated wth Group II mhcate that the releases could 
potentially have impacted the transport medm of a ~ ,  surface water, vadose zone, and groundwater 
through pathways dustrated m Figure 2-34. 

- All. 

Movement of contammants by wmd was hrghly lrkely due to the fact that volatdmbon was one 
of the primary release mechanlsms for all three MSSs m Group I[ Wmd movement 1s also 

phre I RFYRI wort Plan 
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possible, especially when contammated ground surface is disturbed If the locauons of these 

MSSs have been covered with pavement, the ldcelihood of =borne contammauon decreases 

greatly from the secondary sources 

Secbon No 

" 1 8  qL 

Surface Water 

Surface sods and sedunents have been affected at the IHSSs m thrs Group The acuwues 

assocnted wth these MSSs mcluded the apphcabon of water to fight fues Fue-fightmg water 

and preclpitauon runoff across these areas may have moved the contammauon rnto the nearby 
dramages at the tune of the mcidents Preapitabon runoff subsequent to these madents may 

have also moved contammants from secondary sources to nearby -ages. 

0 Surface water may also have been mdmctly affected by contammated groundwater dlschargmg 
mto surface water bo&es such as dmhes, ponds, and creeks from footmg dram below the 700- 

senes buddmgs and natural seeps 

Vadose Zone 

The vadose zone IS a potenbal transport mechum dependmg on the nature of the asmated 

contarmnant(s). If the contammant is a "smker" (e g., a DNAPL), it can migrate through the 
vadose zone, mto the water table, and to the bottom of an aqwfer m hydrauhc connecQon. 
LNAPLs may also migrate through the vadose zone, but berng less dense than water, they would 

float on the water table Smce the vadose zone 1s unsaturated, volatile contammants may 

volathze and migrate through the vadose zone more readdy than under saturated con&Qons 
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Groundwater 

Groundwater recharge from mcident precipitabon (and m t h ~ ~  case--from fire-fightmg acttvittes) 

occurs through uncovered ground surfaces AU of the IHSSs associated wth Group II occurred 

111 and around uncovered ground surfaces It IS anucipated that mobrle consutuents of 

contarmnatlon m these uncovered areas have leached mto the groundwater system Contammated 
s o h  subsequently overlam by pavement and bulldmgs may be subject to htlle or no vemcal 

mfrltrabon of water, and contamurants 111 such so& may remam relauvely mmobde. 

ExDosure Routes 

Contammants released from Group 11 IHSSs could potenttally affect receptors through mhalation 

of axborne pamcles, and through mgestton of or dermal contact wth contammated source or 
transport medm 

e 
Receotors 

Potenual human receptors include FWP workers, viators to the site, and off-site residents, 

Envuonmental receptors mclude biota (both flora and fauna) mdgenous to the Group II IHSS 

locahtres and theu envuons 

2 5 3 3 Group III - Leaks, Spills, and Overflows of Taaks, Prpelmes, 
and/or Drums Ongmatmg Above Ground Surface 

This groupmg IS prunmly based on sumlar release mechamms. The MSSs associated wth thrs 
group are IHSS 118 2 - Solvent Splll South End of Bdclmg 776, IHSS 139.10  and (S) - I 
Hydroxlde Tank Area - Bddmgs 771 & 774, IHSS 139.2 - Hydrofluonc Acid Tank Area - 
Buddmg 714, IHSS 150 4 - Radioactwe Site East of Bwldmg 750; IHSS 150 6 - Rachoactive Site 
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South of BulIdmg 779, MSS 150 8 - Radtoactlve Site Northeast of Buddmg 779, IHSS 151 - 
Fuel orl Leak - Tank 262 North of Blllldmg 347, IHSS 163 1 - Radoacttve Site North of 
Buddrng 774, MSS 163.2 - Radroactlve Site North of Buhimgs 771 & 774, IHSS 172 - Central 

Avenue Waste Spdl, MSS 173 - Radioacttve Site - 900 Area (Storage Vaults Near Burldmg 991), 

IHSS 184 - Radtoactlve Site - Buddmg 991 Steam Cleanxng Area (near Buddmg 992). and IHSS 
188 - Acid Leak (Southeast of Buddrng 374) Figure 2-37 presents a schemabc dragram of the 

conceptual model for Group III 

2 5 3 3 1 Contammant Sources and Release Mecharurns 

Pnmarv Sources and Release Mechanisms 

IHSS 118.2 - Solvent Spdl South End of Burldlng 776 (IAG Name Multlple Solvent SpW 
(South End of Bulldmg 776) 

A 5,000-gallon above-ground carbon tetrachlonde tank located mthm a bermed area between the 

north side of Bulldmg 707 and the alleyway south of Buddmg 778 is beheved to be the p m a r y  

source of contammabon at thrs ate. 

Thts tank is known to have ruptured and leaked solvent onto the ground, whch contammated the 

sod An unknown amount of carbon tetrachlonde was released. The tank and the area of the 

s p d  were cleaned up. No documentatton was found that further details response to thu 

Occurrence 

IHSS 118 2 has been described as a 30- by 70-foot area south of Buddmg 776. The pnmary 
some of contammatlon at thu slte IS descrrbed as orgmc solvent tanks located wde Burldxng 

776 at the south end 
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I 

IHSS 139 1 (N) and (S) - Hydroxide Tank Area - Bulldmgs 771 and 774 (IAG Name Causuc 
Acid Spds) 

The pnmary source of contammatton at IHSS 139.1 is considered to be two causttc tanks, a 

5,400-gallon KOH tank south of Bwldmg 771, and a 6,500-gallon NaOH tank north of Buldmg 

774 The KOH tank IS located approxmately 55 feet south and 35 feet east of the southeast 

comer of Bulldmg 771 

The pnmary release mechamms at this MSS are leaks, SPIUS, and overflows. In sevefal 
incidents sp& occurred durrng the routtne flltng of the causttc tanks near Buddmg 771 Neither 

the speclfic tanks nor the quanttttes involved have been thoroughly documented. In several of 
the mstances, the spdled causttc was contamed by a dke below the tank, and was not released 

to the enwonment. Some small leaks have been noted m the pipmg from the NaOH tank at 

Buddmg 774 Some leaks that have been documented mdxate seepage along the underground 
pipe to the outside of the bulldmg. 

'0 

MSS 139.2 - Hydrofluonc Acid Tank Area- Buddmg 714 (IAG Name: CausttdAcid Spills) 

The pmary sources of contammatton at thu IHSS are considered to be two horizontal, 1,300- 

pound HF cyhders, each wth a 1,2200-pound capacity. They are located in Bulldmg 714, a 
small shed approxunately 4 feet east and 29 feet south of the southeast comer of Burlchg 771. 

The pnmary release mecharusm at this IHSS IS leakage. A small vapor release from the HF 

connectton outside Bulcimg 771 and an HF leak above Buildmg 771 have been noted. 
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Apparently, the hoses had collected small amounts of the acid whch appeared when the h e  was 

pressmzed 

IHSS 150 4 - Radoacbve Site East of Burldmg 750 (IAG Name Radioacbve Liquid Leaks East 
of Buildmg 750) 

The pnmary source of contammabon and the pnmary release m e c h m  at IHSS 150.4 are 

unclear MSS 150 4 has been descnbed as a 20- by 20-foot area northeast of Buddmg 750 The 
surface is flat and mostly paved, and IS used for storage, parlang, and loadmg/unloadmg for 

BLuldmg 750. The area has been paved m c e  construmon of Buddmg 750 in 1969. In May of 
1969 a fire occurred m BLuldmg 776-777 Followng the fm, the tanks and pumps that handled 

the decontammahon fltud may have been placed urto the Bwldmg 750 courtyard Several leaks 

have been noted from the manholes m this area smce it was paved. T~IS  area is suspected to 
have residual contammahon from the storage of the decontammabon equipment, however, no 
documentabon IS avadable that dembes the contammatlon of the parkmg area by the 

decontammatlon tanks and pumps Manhole leaks are beheved to be related to a lealung above 
ground PWL 

a 

MSS 150 6 - Rahoactlve Site South of Buddmg 779 (IAG Name: Rahoactwe Liquid Leaks 
South of Buddrng 779) 

The pmary source of contammabon at IHSS 150.6 IS considered to be an unproperly opened 

waste drum m Buddmg 779 IHSS 150.6 has been descnbed as a 100- by 200-foot area south 

of Buddmg 779. The surface IS relatlvely flat and mostly paved 

The pnmary release mechanrsm at thts IHSS IS unknown (i.e., how the conmmtlon escaped 
the waste drum) The contammabon was spread by pedesman traclung to areas east and south 
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of the buildmg (see also IHSS 150 8) An unknown number of drums of sod were subsequently 
removed for off-site dsposal 

IHSS 150 8 - Radioactwe Site Northeast of Buddmg 779 (IAG Name RaQoacuve hquid Leaks 
Northeast of Buddmg 779) 

As m IHSS 150 6, the pnmary source of contammahon at MSS 150 8 is considered to be the 

improperly opened waste drum 111 Bwldmg 779 MSS 150.8 has been descnbed as an 80- by 
120-foot area east of Buddmg 779 The area 1s flat and rncludes both paved and unpaved 
surfaces 

Agam, the pnmary release mechamm at thu IHSS is unknown, and the contammatton was 

spread by pedestrran Yraclang The contammuon was spread to the walkways east and south of 
the buddmg, as well as to the dock and adjacent ground ' 
IHSS 151 - Fuel 011 Leak - Tank 262 North of Blllldmg 374 

The pnmary source of contarmnahon at MSS 151 IS considered to be Tank 262, a 47,500-gallon 
underground storage tank The area has been dembed as a 30- by 35-foot area centered over 

Tank 262 north of Bwldmg 374 It IS overlam by a 15- by 25-foot concrete pad. 

The pnmary release mechmms at this MSS are several low volume (100 gallons or less) sp& 
of No 2 diesel fuel 
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IHSS 163 1 - Radioacuve Site North of Budding 774 (L4G Name- Radioacuve Sites #3 Wash 
Area) , 

The pnmary source of contammatron at MSS 163 1 1s considered to be decontammauon wash 
water MSS 163 1 has been descnbed as a 60- by 150-foot m a  northwest of Buddmg 774 The 

eastern half of the area is mostly flat and paved and s covered m part by Trader T771G The 

area was repaved four to five years ago The western half 1s unpaved, slopes to the north, and 
IS crossed by an unpaved solar evaporabon pond access road. 

It is beheved that the area north of Buldmg 774 was used to wash radioactwely contammated 
eqmpment, and that the wash water flowed onto the ground However, Buddmg 774 personnel 
did not recall tlus area ever bemg used to wash equrpment. 

e IHSS 163.2 - RaQoactlve Site North of Buddmgs 771 and 774 (IAG Name. Ra&oacuve Sites 
#3 Bmed Slab) 

It is unknown d contammants are bemg released at t h s  site. If so, the pmary  source of 

contammaQon is considered to be an amencium-contammated slab butred m the area near 
Burldmg T771A (by the Peruneter Road). IHSS 163 2 has been descnbed as a 50- by 50-foot 

area north of Burldmgs 771 and 774, outside the Protected Area just southeast of Parkmg Area 
#71 

The slab whch measures appromately 8-feet square and 10-mches thxk, ongrnally served as 

a foundaQon for a 5,000-gallon statnless steel tank located approxtmately 30 feet north of 

Burldmg 771 The tank was used to store a mtrate soluhon hgh 111 atnenciwn wth some 

plutomum. The slab was contammated from a leak m the tank. When the tank was removed, 

the concrete slab was decontammated u n a  the pomt where smear samples &d not detect further 

removable radioacttwty Pant was apphed to the concrete to secure the fmed doachwty. The e 
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I slab was moved to a ditch duectly north of the area and buned The area has subsequently been 
paved There IS evidence of subsequent excavauon of the slab, however, it IS not conclusive. 

IHSS 172 - Central Avenue Waste S p a  

The pnmary source of contammabon at IHSS 172 IS considered to be a drum that was bemg 
transported from the 903 drum storage area to Buadmg 774 (or poably Bluldmg 771) IHSS 
172 follows the path formerly used by vehcles to transport drums of waste between the 903 Pad, 
where the drums were stored, and the waste treatment fachty m Buddmg 771. 

The pnmary release m e c h u m  at this IHSS is leakage One or two dnuns contamng 

plutonxum-wted oil and o h  wth lathe coolant (70 percent hydrauhc od and 30 percent carbon 
tetrachlonde) leaked along thrs path whde sn transit. It was speculated that the drum(s) were 
punctured by a f o r m  while bemg loaded at the 903 Pad and were not notxed by workers untll 
the vehcle had reached its deshnahon at Bulldtng 771. An unknown amount of "low-level 

matend" may spread to the ditch along the north side of Central Avenue as a result of t h ~ ~  splll. 

a 

IHSS 173 - Ra&oacuve Site - 900 Area (Storage Vaults near Bulldmg 991) 

The pmary  source of contarmnaixon at IHSS 173 LS not specrfcally known Inadents rnvolvmg 
very small quantlues of plutomum, uramum, and berylhum, have been noted m Bwldrng 991. 

The south dock of BullQng 991 IS located on the west side of the buddmg and IS a loadmg 
fachty for the tunnels. This IHSS encompasses the dock areas southwest of Bddmg 991. 

Release mechamms a~ beheved to be small spds that have occurred sn the area and small parts 

and equipment decontarmnahon m the dock area. 

2-138 



0 ENVIRONMENTAL RESTORATION PROGRAM Manual 21100-WP-OU8 01 
Sect1011 No 2 0, Rev -2-o Phase I RFYRI Work Plan 

Operable Unit No 8 Page 
700 Area Effechve Date 

MSS 184 - Rahoactwe Site - Buddmg 991 Steam Cleamng Area (near Buddmg 992) 

The pnmary source of contammatton at IHSS 184 IS considered to be steam c l e m g  that was 
done m an area withtn the southwest comer of the Buildmg 991. MSS 184 has been descnbed 
as a 50- by 50-foot area near Budding 992, just southwest of Bulldmg 991 It hes entrrely withm 

IHSS 173   IS area possibly was used to steam clean ra&oactwely contammated equipment and 
drums The nnse water was collected m a sump for treatment m the RFP’s process waste 

system The c l e m g  was done on a concrete floor that IS stdl m place Wash water ran mto 

an outside dram whch flowed south and e a t  beneath pavement before emptymg mto an unlrned 

I ditch just southeast of the budding The dram system 1s also stdl m place. 

I 
IHSS 188 - Acid Leak Southeast of Bulldtng 374 

I The pnmary source of contammatton at IHSS 188 IS considered to be a 55-gallon drum of mlxed 
hydrochlonc and nitnc acids IHSS 188 IS an area of approxunately 70 by 110 feet southeast of 

Buddmg 374 The surface was flat and unpaved at the m e  of the release and was later paved 
in the mid-1980s. 

The pnmary release mechmsm at h s  MSS is leakage of the drum. The mrxed acid was 

probably waste metal leachmg soluOon from the 400 complex and might have contamed trace 
amounts of heavy metals. 

1 S L  

Sods are known to have been contammated as a result of past releases assocrated wth some of 

the IHSSs m Group ID. Though many releases that affected sods were lmmedntely remebted, 
I some residual contammated sod may sttll be m place. It 1s possible that sods, sedsments, and 
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groundwater have been affected at all of the MSSs withm th~s group Therefore soils, sedunents, 

and groundwater should be considered as potenttal secondary sources withm thrs group 

Surface water has been affected by releases withrn this group introducing the potenttal for 

sedments havmg been affected Smce th~s potenhal emts, sedunents should also be considered 

as a potenttal secondary source. 

Secondary release mechmsms associated wth Group III’s sod contammatlon are considered to 
be volahhauon and dispersion of fugittve dust; percolatlon of mfidtratmg precipitauon through 
contammated sods and sedunents; surface water transport of contammated sedunents and sods, 

discharge of contaminated from footmg drams, and movement of contammated groundwater. 

a It IS mprobable that the sp& and leaks of causttcs or acids have a residual unpact on the sods 

Elements associated with these types of spdls, such as potassium, sodium, oxygen, and hydrogen, 
are all  naturally occurring Therefore, they would not be mdxauve of the releases, except by 
way of concentrabon Concentratlons have Uely decreased through dduhon over tune Carbon 
tetrachlonde, which is the contammant rnvolved m IHSS 118 2, has been detected m nearby 
wells This mdicates that soils are very Uely affected at these MSSs It IS also possible that 

the heavy metals associated wth MSS 188 have had a reQdual mpact to the sods, though Uely 

mmlmal In hght of these fmhgs,  the sods at some of the MSSs within this group can be 
considered a potentral secondary contammant source 
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TransDort Media 

b t o n c a l  accounts of the IHSSs associated wth Group III mdicate that the releases could 
potentdly have mpacted the transport media of au, surface water, vadose zone, and groundwater 
through pathways dustrated m Figure 2-34 

A.u is considered a potenttal transport medmm for both carbon tetrachlonde and hydrofluonc acid 

vapors and for surfkid sods that may contam residual contammatron Wmd movement 1s also 

possible, especially wherever the ground surface 1s disturbed by traffic, construcbon, or slllular 

actmbes Au transport of vapors emanatmg from VOC spllls, whde mpactmg au quahty for 
a tune near the release, typically do not spread contammatron to the unaffected medm 

Surface Water 

Surface sods, sedunents, and COlleChOn Qtches have been affected by releases which orrgrnated 

above the ground surface 111 Group III IHSSs Precipimon runoff across these areas could then 
move the contammatron mto nearby dramages or surface Impoundments. MSS 173 hes wthm 

the South Walnut Creek dramage, prunanly on the south-slopmg north side of the dramage 

Surface water may also be lndmctly affected by contammated groundwater dschargmg to surf= 

water bodies such as ditches, ponds, and creeks from foottng dram below the 700-senes 
buddmgs and natural seeps 
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1 109-2 I l e  

The vadose zone is a Uely transport medium due to the nature of the contammants associated 
with th~s group Carbon tetrachlonde is a "sinker," @e., a DNAPL) m e m g  that m its bquid 
state, it is heavier than water and can migrate through the vadose zone, rnto the water table, and 

to the bottom of an aqurfer m hydrauhc connecbon Smce the vadose zone IS unsaturated, 

volatde contammants such as No 2 Diesel may volatke and migrate through the vadose zone 

more readily than under saturated con&bons 

Groundwater 

Groundwater recharge from inadent preapitatton OCCUIS through uncovered ground surfaces 
withn some of the MSSs associated with Group III Mobde constltuents of contammatton m 
uncovered mas may eventually leach mto the groundwater system. Unlrned dramages, both 
natural and manmade, are probably a pnmary source of groundwater recharge m the RFP, and 
contarmnants underlymg these features can be expected to reach the water table more quckly 

Contammated sods subsequently overlam by pavement and budchgs may be subject to httle or 
no lnfiltrauon of water. Contaxrunants m such so* may remam relattvely unmobde 

0 

Exoosure Routes 

Contammants released from Group III IHSSs could potenttally affect receptors through mhalatton 

of auborne pmcles or vapors and through mgestton of or dermal contact with contammated 
s o m e  or transport me& 
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Receutors 

Potenual human receptors rnclude RFP workers, visitors to the ste, and off-site residents 

Enwonmental receptors mclude biota (both flora and fauna) mdigenous to the Group III IHSS 
locahes and then envuons 
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Table 2.1 

INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
PHASE I RFYRI WORK PLAN 

OPERABLE UNIT 8 - ROCKY KATS PLANT, COLORADO 

Solvent SD& 
118.1 West of Butldrng 730 118.2 South End of Bddmg 776 

123 1* Valve Vault 7 Southwest of Buldmg 707 

Coolmg. Tower Blowdown Sites: 
135: Coohg Tower Blowdown-Northeast of Buildmg 374 

137: Coohg Tower Blowdown - Buildmgs 712 and 713 (IAG Name: Bldg.774)' 

138: Coohg Tower Blowdown - Buildmg 779 

139.1 

139.2. Hyd~~fl~otrc Acid Tank Area - Buildmg 714 

(North & South WS): Hydroxide Taak Area - Badmgs 771 and 774 

144* Sewer Line Break - near Budding 730, Tanks 776 A-D (IAG Name: Sewer Lrne 
Breaks)' 

Rahoamve L a u d  Leaks (Site 1501 

150.1: North of Bldg. 771 

150 3 Between Bldgs. 771 & 774 

150.5: West of Bldg. 707" 

150.7. South of Bldg 776 

150.2. West of Bldgs. 771 and 776 

150.4: East of Bldg 750 

150.6: South of Bldg. 779 

150.8: Northeast of Bldg 779 

151: Fuel Oil Leak - Tank 262 North of Building 374 



Table 2.1 (cont.) 

INDIVIDUAL HAZARDOUS SUBSTANCE SITES 
OPERABLE UNIT 8 - ROCKY FLATS PLANT, COLORADO 

Ra&oactlve Sites 

163.1 Wash Area - 700 Area Site #3, North of Burldmg 774 

163.2 Burred Slab - 700 Area Site #3, North of Bwldmgs 771 & 774 

172: Central Avenue Waste Sprll 
173: Ra&oactlve Site - 900 Axea (Storage Vaults near Burldmg 991) 
184. Burldmg 991 Steam Cleantng Area (near Buildmg 992) 

188: Aad Leak (Southeast of Bluldmg 374) 

, source DOE. 1992a 

= Interagency A,greement (IAG), DOE 1991 

** = Pursuant to the Hazardous Release Report (DOE, 1992). IHSS 1505 is &scribed to be the 

same as EISS 123 2 Mss 123 2 was temDved from OU8 investigaoons by CDH letter dated A@ 21,1992 and 
transferred to OU9 Therefore. MSS 1505 is not addnssed In this Work Plan. 



Table 2.2 

Site No 

LISTING OF NON-OUS IHSSS, PACs, and UBCS LOCATED WITHIN 
OPERABLE UNIT 8 BOUNDARY - ROCKY FLATS PLANT, COLORADO 

(refer to Figure 2-1) 

101 
112 
117 1 
1172 
117 3 
12 1 
123 2 
124 1 
124 2 
124 3 
125 
126 1 
126 2 
127 

' @ 132 
143 
146 1 to 146 6 
147 1 
149 
150 5 
152 
154 
158 
159 
162 
1642 

164 3 

1 65 
169 
175 
176 
1 79 
181 
185 

Site Name 

- IHSSS 
Solar Ponds 
903 Pad 
North Site Chemcal Storage 
Mddle Site chermcal Storage 
South Side chermcal Storage 
o r i g l l l a l p r o c e s s W a S t e ~  
Valve Vault West of Butldtng 707 
30,000 Gallon Tank (Tank #68) 
14,000 Gallon Tank (Tank 44%) 
14,000 Gallon Tank (Tank #67) 
SameasIHSS1242 
Westernmost out-of-Ser\nCe Waste Tank 
Easteramost Out-Of-serVlce Waste Tank 
Low-Level Racboacuve Waste Leak 
Rdoactwe Site - 700 Area slte No 4 

7,500 Gallon Tanks (31,32,34W,34E,30,33) 
Process Waste Ltoe Leaks (Maas Area) 
Effluent Rpe 
Same as IHSS 123.2 
Fuel 011 Tank 
Pallet Burn slte 
Ratboachve Site - Buldtng 551 
m o c b v e  Site - Buildtng 559 
Radioactwe Site - 700 Area Slte #2 
Radioachve Site - 800 Area Ste #2, 

Buildrng 886 Splls 
Radioachve Site - 800 Area Site #2, 

Builrfing 889 Storage Pad 
Triangle Area 
Waste Drum Pmxide Burial 
S&W Bu~lclmg 980 Contractor Storage Facility 
S&W Contractor Storage Yard 
Buildmg 865 Drum Storage Area 
Building 334 Cargo Contamr Area 
Solvent Splll 
Valve Vault 12 

Old Outfall - B a a  771 

OU Number 

0u4 
0u2 
0u13 
0u13 
0u13 
0u9 
0u9 
0u9 
0u9 
0u9 
0u9 
0u9 
0u9 
0u9 
0u9 
0u6 
0u9 
0u9 
0u9 
0u9 
0u13 
0u2 
0u13 
0u9 
0u14 

\ 

0u14 

0u14 
0u6 
0u13 
OUlO 
OUlO 
0u15 
OUlO 
0u16 
0u13 



Table 2.2 (cont.) 

I Site No 

187 
190 
192 
194 
197 
206 
210 
213 
2 14 

215 

ooo-500 
oo(F501 
300-701 

, 300-704 
300-705 

I 300-706 
300-707 

, 300-709 
300-7 10 
500-900 
500-901 

~mliol 
700-1 102 
700-1 103 
700.1104 
700-1 105 
trm1406 f 
700-1107 
s1ooIl08 c 
700-1109 
700-1110 

I 'm?l'Oo 4 

LISTING OF IHSSs, PAC& and UBCs LOCATED W I T "  
OPERABLE UNIT 8 

Site Name 

IHSSs (cont.1 

Sulfuric Acid Spa (Aud Lmks (2)) 
caushc Leak 
AnWeeze Discharge 
steam condensate Leak 
Scrap Metal Sites 
I m v e  D-836 Hazardous Waste Tank 
Umt 16, Bwldmg 980 Cargo Contamer 
Umt 15,904 F%d PondCrete Storage 
750 Pad Pondaete & Saltaete Storage+ 

Tank T-40, Unit 55 13 
unit 25 

- PAC3 
Sanitary Sewer System 
Roadway Spmymg 
Valve Vault 13 
Roof Fxe, B~ldtng 381 
Potassum Hydroxtde Splll North of Bldg. 374 
Build~ng 374, Tank 805 

Sulfutrc Aad Spill, Bwldmg 371 
Valve Vaults l1,12, 13 
Transforma 515 Leak 
Transformer 555 Leak 
French Drain North of Buildmg 77Mn 
Lauadry TanL overflow - B U I ~ ~ I I I ~  732 
Leahog Transfwmer - Building 776 
Leahog l'b&= - Buiklmg 707 
LeaLing Transformer - Builldupg 708 
Leahng 'Lt.dnsformets - B- 779 
~ W e s t e S p i l l - P o r t a l l  
C~mpress~r Waste 011 Spill- B w l W  776 

Uranium Id- - B w l W  778 

santm spln 

771l774 Fbotmg Dnun Pond 

Nicked Carbonyl Bund West of Buildtng 771 

OU Number 

ou12 
OU13 
OU16 
OU16 
OU16 
OUlO 
OUlO 
OUlO 
OUlO 

OU9 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Opaak Unit No. 8 I 



\ 

Table 2.2 (cont.) 

I Site No 

?90@1301 
900-1304 

900-1306 
900-1308 

I 900-1305 

371 
374 
528 
559 

I 701 
707 

' 0 770 
771 
774 
776 
777 
778 
779 

Source DOE,1992 

LISTING OF IHSSs, PAC& and UBCs LOCATED WITHIN 
OPERABLE UNIT 8 

Site Name OU Number 

PACs (cont.1 

Bul&ng 991 Enclosed Area 
chrome Add SpiU - Building 991 
Buil&ng 991 Roof 
'kaosfomm 991-1 and 991-2 
RO Plant Sludge Drying Beds 

Building 371 
Buildrng 374 
B W  528 
Buildtng 559 
Buildmg 701 
Bruld;mg 707 
Buildmg 770 
Building 771 
Bu~Ung 774 
Buildmg 776 
Buildrng777 
Buildq 778 
Bu~ldu~g 779 

I * = Exclusive of IHSSs included XII RI actrvit~es planned in this Work Ran 
(see Table 2 1) 

I R u e I R F y R I W a t R . 0  

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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TABLE 2.32 

sw119 (no data)’’ 

swim (no data)” 

swm 
SWIN 
SW132 

RFEDS DATA FOR SURFACE-WATER AND SWJMENT SAMPLING SITES 

ILB,CD 
A;B,CD 

kD 
A 

kD 

CONTAMINANT 

C-Inargpmco D-VolOtrle- 



Table 2.33 
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OU8 

SURFACE-WATER AND SEDIMENT SITES 

Location Una Qual l) - Result - Sample Date Chemcal 

SWOl8 30-May-91 METHYLENE CHLORIDE 

17Jun-91 METHYLENE CHLORIDE 

B 6 UGR 

B 36 UG/L I SW018 

SW018 
I 09-sep-91 METHYLENE CHLORIDE B 9 UG/L 

SW056 
SW056 
SW056 
SW056 

13-Apr-89 
13-Apr-89 
13-Apr-89 
13-Apr-89 

ACETONE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 
TRICHLOROETHENE 

UGR 
UGK 
UGK 
UGR 

130 
29 

190 
120 

SW056 
I SW056 

SW056 
SW056 

1 1 -May-89 
1 1 -May49 
1 1 -May-89 
1 1 -May89 

1,l -DICHLOROETHANE 
1,1,1 -TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROETHENE 

5 
9 

200 
140 

UG/L 
UG/L 
UG5 
UOR 

SW056 
S W056 

07Jun-89 
07Jun-89 
07 Jon-89 
07Jun-89 

1 1 1 -TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROETHENE 
VINYL CHLORIDE 

UG/L 
UOR 
UOR 
UOR 

9 
190 
130 
15 

S W056 
SW056 
SW056 

12JUl-89 
12 Jul-89 
12 JuI-89 

TETRACHLOROETHENE 
TRICHLOROETHENE 
METHYLENE CHLORIDE 

UcslR 
UGR 
UGR 

280 
140 

B 36 

SW056 
SW056 
SW056 
SW056 
SW056 

15-Nov-89 
15-NoV-89 
15-NoV-89 
15-NoV-89 
15-Nov-89 

1,2-DICHLOROETHENE 
TETRACHLOROETHENE 
TRICHLOROETHENE 
ACETONE 
METHYLENE CHLORIDE 

120 
110 
69 

B 10 
B 6 

UGK 
UGR 
UGK 
UG/L 
UGR 

SW056 
SW056 
SW056 
SW056 
SW056 
S W056 

19-Dec-89 
19-Dw-89 
19-Dec-89 
19-Dec-89 
1 9-D~c-89 
19-neC-89 

1 ,I -DICHLOROETHANE 
1,1,1 -TRICHLOROETHWE 
METHYLENE CHLORIDE 
TET RACHLOROETHENE 
TRICHLOROETHENE 
VINYL CHLORIDE 

50 
5 
6 

86 
69 
10 

UG/L 
UGR 
UGK 
UWL 
UOR 
UOR 

S W056 
SW056 
SW056 

25 Jan-90 
25 Jan-90 
25 Jan-90 

1,2-DtCHLOROETHENE 
TETRACHLOROETHENE 
TRICHLOROETHENE 

130 
74 
50 

Uo/L 
UGK 
UG/L 

22-Feb-90 
22-Feb-90 
22-Feb-90 
22-Feb-90 
22-Feb-90 
22-Feb-90 

1,1,1-TRICHLOROETHANE 
1 $-DICHLOROETHENE 
TETRACHLOROETHENE 
TRICHLOROETHENE 
VINYL CHLORIDE 
METHYLENE CHLORIDE 

5 
230 
120 
92 
11 
6 

SW056 
SW056 
SW056 
SW056 
SW056 I , a SW056 B 

PAGEloF12 



Table 2.33 
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OU8 

SURFACE-WATER AND SEDIMENT SITES 

Untt 

UGfL 
UGfL 
UGfL 
UGR 
UGR 

UGfL 
UGR 
UGR 

UGfL 
UGR 
UGiL 
UGfL 
UWL 

- 

UWL 
UWL 
UGR 
UWL 

UWL 
UCn 
UGR 
UWL 

UGR 
UWL 
UG/L 
UGR 

UGR. 
UGR 
UGR 
UGR 
U G R  

UWL 
UGR 
UGK 
UWL 
UGR 

UGlL 
U G R  
UGA 
UGfL 
UGR 

Chemleal Qual') Result Location 

SW056 
S W056 
SW056 
SW056 
S W056 

Sample Date 

18-Apr-90 
18-Apr-90 
18-Apr-90 
18-Apr-90 
18-Apr-90 

08-May-90 
08-May-90 
08-May-90 

28Jun-90 
284un-90 
28 Jun-90 
28 Jun-90 
284un-90 

184~1-90 
18-JuI-90 
1841.11-90 
1841.11-90 

1 1 -Ssp90 
1 1 -Sep-90 

1 1 -Sep-QO 

17-Dec-90 
1 7-DSC-90 
17-DW-90 
1 7-Dw-90 

1 1 -Sep-90 

26-Mar-91 
26-Mar-91 
26-Mar-91 
26-Mar-91 
26-Mar-91 

24-Apr-91 
24-Apr-91 
24-Apr-91 
24-Apr-91 
24-Apr-9 1 

29-May-91 
29-May-9 1 
29-May-91 
29-May-91 
29-May-91 

l,l,l-TRICHLOROETHANE 
1.2-DICHLOROETHENE 
TETRACHLOROETHENE 
TRICHLOROETHENE 
METHYLENE CHLORIDE 

5 
180 
1 20 
67 
5 B 

SW056 
SW056 
S W056 

1,2-DICHLOROETHENE 
TETRACHLOROETHENE 
TRICHLOROETHENE 

240 
140 
75 

SW056 
SW056 
SW056 
SW056 
SW056 

1.1 -DICHLOROETHANE 
1,I,I-TRICHLOROElHANE 
TETRACHLOROETHENE 
TRICHLOROETHENE 
VINYL CHLORIDE 

5 
5 

190 
120 
13 

SW056 
S W056 
SW056 
S W056 

1,l -DICHLOROETHANE 
1.1 ,l-TRICHLOROETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

5 
5 

100 
13 - . . - ~  

SW056 
SW056 I 

1 ,I-DICHLOROETHANE 
l,l,l-TRICHLOROETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 

6 
5 

1 20 
16 

SW056 
SW056 

SW056 
S W056 
SW056 
SW056 

1.2-DICHLOROETHENE 
TETRACHLOROETHENE 
TRICHLOROETHENE 
METHYLENE CHLORIDE 

260 
82 
65 
11 6 

SW056 
S W056 
SW056 
SW056 
S W056 

1 ,2-DICHLOROETHANE 
1 2-DICHLOROETHENE 
TETRACHLOROETHENE 
TRICHLOROETHENE 
VINYL CHLORIDE 

23 
240 
93 

100 
15 

SW056 
SW056 
SW056 
SW056 
SW056 

1 ,I ,1 -TRICHLOROETHANE 
1,2-DlCHLOROETHENE 
TETRACHLOROETHENE 
TRICHLOROETHENE 
VINYL CHLORIDE 

5 
31 0 
97 
92 
25 

1.2-DICHLOROETHENE 
TETRACHLOROETHENE 
TRICHLOROETHENE 
VINYL CHLORIDE 
METHYLENE CHLORIDE 

21 0 
95 
73 
13 
7 

SW056 
SW056 
SW056 
SW056 
SW056 6 
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Location 

S W056 
S W056 

I SW056 
SW056 
SW056 

SW056 
SW056 
SW056 

SW056 
SW056 
S W056 

SW056 
SW056 
SW056 

Table 2.33 
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OU8 

SURFACE-WATER AND SEDIMENT SITES 

Unlt Sample Date Chemlcal Qual') Result - 
17Jun-91 1,2-DICHLOROETHENE 
1 Nun-91 TETRACHLOROETHENE 
17 Jun-91 TRICHLOROETHENE 
17Jun-91 VINYL CHLORIDE 
17Jun-91 METHYLENE CHLORIDE 

19-AUg-91 1,2-DICHLOROETHENE 
19-AUg-91 TETRACHLOROETHENE 
19-AUg-91 TRICHLOROETHENE 

079Ct-91 TETRACHLOROETHENE 
07-W-91 TRICHLOROETHENE 
07-Ocl-91 VINYL CHLORIDE 

05-Feb-92 TETRACHLOROETHENE 
05-Feb-92 TRICHLOROETHENE 
05-Feb-92 VINYL CHLORIDE 

B 

270 UG/L 
120 UGlL 
73 UGlL 
14 UG/L 
6 UGlL 

280 UGlL 
110 UGlL 
73 UGA 

140 UGlL 
98 UGA 
27 UGR 

100 UGlL 
110 uG/L 
22 uG/L 

SW059 
SW059 
SW059 
SW059 
S W059 

SW059 
SW059 
SW059 
SW059 
SW059 

SW059 
SW059 
SW059 
SW059 
S W059 

SW059 
SW059 
SW059 
SW059 
SW059 

SW059 
SW059 

21 -Jura7 

21 JuI-87 
21 JuI-87 
21 -Jul-87 

01 -Jul-88 
01 JuI-88 
01 4 - 8 8  
01 3~1-88 
01 -Jul-88 

21 Jul-87 

20-Mar-89 
20-Mar-89 
20-Mar-89 
20-Mar-89 
20-Mar-89 

1 1 -May-89 
11 -May-89 
1 1 -May49 
1 1 -May-89 
1 1 -May-89 

08 Jun-89 
O8Jun-89 

1 ,I -DICHLOROETHENE 
CARBON TETRACHLORIDE 
CHLOROFORM 
TlZITlACHLOROETHENE 
TRICHLOROETHENE 

1 ,I ,I -TRICHLOROETHANE 
CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 

1,1,1 -TRICHLOROEMANE 
CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 

1 ,I ,l-TRICHLOROEMANE 
CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 

1 ,I ,I -TRICHLOROETHANE 
CARBON TETRACHLORIDE 

SW059 08 Jun-89 CHLOROFORM 
SW059 08 Jun-89 TETRACHLOROETHENE 
SW059 08Jun-89 TRICHLOROETHENE 

133 
605 
40 
60 
62 

9 3  
187 
18 7 

45 
49 

42 
430 
82 

270 
260 

36 
31 0 

66 
170 
180 

15 
200 
20 
57 
60 

UWL 
UWL 
UGlL 
UGlL 
UGlL 

UGlL 
UGlL 
U r n  
UGlL 
UGlL 

UGlL 
UGlL 
UWL 
UGiL 
UWL 

UWL 
UGlL 
UGR. 
UGlL 
UGlL 

UGlL 
UGA 
UWL 
UGA 
UOR 
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Location 

SW059 
SW059 
SW059 
SW059 
SW059 
SW059 
SW059 
SW059 

I 

SW059 
SW059 

I SW059 
SW059 
SW059 

SW059 
SW059 
SW059 
SW059 

SW059 
SW059 

I SW059 - 
SW059 
SW059 

SW059 
SW059 
SW059 
SW059 
SW059 

SW059 
SW059 
SW059 
SW059 

S W059 
SW059 
SW059 
SW059 
S W059 

I 

SW059 
SW059 
SW059 
SW059 
SW059 

Table 2.33 
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OU8 

SURFACE-WATER AND SEDIMENT SITES 

Sample Date 

06-JuI-89 
06 Jul-89 
06-JuI-89 

06-JuI-89 
063~1-89 
06Jul-89 
06-JuI-89 

06Jul-89 

18-Sep-89 
18-Sep-89 
18-Sep-89 
18-Sep-89 
18-Sep-89 

03-t-89 

03-03-89 
03-OCt-89 

03-Oct-89 

06-Nov-89 
06-Nov-89 
06-NOV-89 
06-Nov-89 
ObNov-89 

06-Dec-89 
06-Dec-89 
06-DW-89 

06-W-89 
06-Dec-89 

23Jan-90 
23Jan-90 

23Jan-90 

09-Feb-90 
09-Feb-90 
09- Feb-90 
09-Feb-90 
09-Feb-90 

12-Mar-90 
12-Mar-90 

12-Mar-90 
12-Mar-90 
12-Mar-90 
12-Mar-90 
12-Mar-90 

23Jm-90 

1 2-Mw-90 

Chemlcal 

1,1,1-TRICHLOROETHANE 
1,2-DICHLOROETHENE 
CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLO ROETH EN E 
TRICHLOROETHENE 
ACETONE 
METHYLENE CHLORIDE 

1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 

CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRJCHLOROETHENE 

1 ,I ,1 -TRICHLOROETHANE 
1 $-DICHLOROETHENE 
CARBON TETRACHLORIDE 
CHLOROFORM 
ACETONE 

1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 

CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 

1,2-DlCHLOROETHENE 
CARBON TETRACHLORIDE 
TETRACHLOROETHENE 
CHLOROFORM 
TRICHLOROETHENE 

1 ,I ,I -TRICHLOROETHANE 
1 ,2-DICHLOROETHENE 
CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 
ACETONE 
METHYLENE CHLORIDE 

Qual l )  - Result 

B 
B 

10 
56 

190 
26 
56 
55 
13 
9 

9 
190 
23 
53 
63 

160 
25 
43 
52 

9 
34 

140 
21 

B 38 

12 
190 
28 
43 
57 

130 
15 
26 
33 

19 
98 
28 

B 10 
B 16 

20 
26 
40 
9 

57 
54 

B 11 
B 8 

Unlt 

UGfL 
UGfL 
UOR 
UOR 
UGfL 
UGlL 
UGfL 
U G L  

UGlL 
UGlL 
U G L  
UGL 
UGfL 

UOR 
UGlL 
UOR 
UOR 

UGfL 
UWL 
UGlL 
UGlL 
UGlL 

UGlL 
UOR 
UGR 
UGlL 
UWL 

UGR 
UOR 
UG5 
Uo/L 

U G 5  
UWL 
UWL 
UWL 
UOR 

UGlL 
UGiL 
UOR 
UGlL 
UOR 
UGlL 
UOR 
U r n  

- 
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Location 

SW059 
SW059 
SW059 
SW059 
SW059 
SW059 
SW059 
SW059 

, 

SW059 
SW059 
SW059 
SW059 
SW059 
SW059 

SW059 
SW059 
SW059 
SW059 
SW059 a sw059 
SW059 
SW059 
SW059 
SW059 
SW059 
SW059 
SW059 

SW059 
SW059 
SW059 
SW059 
SW059 
SW059 
SW059 
SW059 

SW059 
SW059 
SW059 
SW059 
SW059 
S W059 

SW059 
SW059 
SW059 0 SW059 
SW059 
S W059 
SW059 

8TBL2-33wK3 

Table 2.33 
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DmECTED IN OU8 

SURFACE-WATER AND SEDIMENT SITES 

Sample Date 

23-May-90 
23-May-90 
23-May-90 
23-May90 
23-May-90 
23-May-90 
23-May-90 
23-May-90 

26Jun-90 
26Jun-90 
26Jun-90 
26Jun-90 
26 Jun-90 
26Jun-90 

23-JuI-90 
23-JuI-90 
23-JuI-90 
23 Jul-90 
234-90  
234-90  

22-AUg-90 
22-AUg-90 
22-AUg-90 
22-AUg-90 
22-AUg-90 
22-AUg-90 
22-AUg-90 

25-Sep-90 

25-Sep-90 
25-Sep-90 

25-Sep-90 

25-Sep-90 

25-Sep-90 

25-Sep-90 

25-Sep-90 

16-Oct-90 
16-Ocl-00 
16-OCl-90 
1 6-Oct-QO 
1 6-0ct-SO 
16-oct-90 

26-NOV-90 
26-Nov-90 
26-NoV-90 
26-Nov-90 
26-Nov-90 
26-NoV-90 
26-Nw-90 

Chemlcal 

1,1,1-TRICHLOROETHANE 
1.2-DICHLOROETHENE 
CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 
ACETONE 
METHYLENE CHLORIDE 

1,1,1 -TRICHLOROElHANE 
1 2-DICHLOROETHENE 
CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROEmENE 
TRICHLOROETHENE 

1 ,I ,I -TRICHLOROETHANE 
1,2-DICHLOROETHENE 
CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 

1 ,l-DICHLOROETHENE 
1 ,I ,1 -TRICHLOROE"ANE 
1 $-DICHLOROEMENE 
CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 

1 ,1 DJCHLOROETHENE 
1,l ,I -TRICHLORORHANE 
1 $-DICHLOROETHENE 
CARBON TETFIACHLORQE 
CHLOROFORM 
TETRACHLOROETHENE 
TRlCHLOROETHENE 
VINYL CHLORIDE 

1,l ,l-TRICHLOROETHANE 
1,2-DICHLOROETHENE 
CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRlCHLOROETHENE 

I,l,l-TRICHLOROETHANE 
1,2-DICHLOROETHENE 
CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 
VINYL CHLORIDE 

Qual 1, 

B 
B 

Result - 
11 
53 

160 
20 
81 
71 
15 
9 

10 
47 

120 
18 
56 
62 

23 
130 
270 
43 

140 
200 

10 
20 

110 
240 
44 

130 
1 70 

10 
21 

140 
110 
48 
71 

180 
12 

11 
94 

140 
33 
87 

110 

12 
150 
150 
30 
88 

110 
16 

Untt 

UOR 
UOR 
UOR 
U r n  
UG5 
UG5 
UOR 
UOR 

UOR 
UGiL 
UOR 
UOR 
UOn 
UG5 

UOR 
UOR 
UOR 
UG/L 
UOR 
UOR 

UGR 
UOR 
UGR 
UOR 
UG/L 
UOn 
UOR 

UOR 
UG5 
UOR 
Urn 
UOR 
UOn 
UOR 
UGR 

UOR 
UGlL 
UOR 
UGR 
UOR 
UolL 

UGlL 
UG/L 
UOR 
UOn 
UOR 
UOR 
UGlL 

- 
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Location 

SW059 
SW059 
Sw059 
SW059 
SW059 
SW059 
SW059 
SW059 
SW059 

SW059 
SW059 
SW059 
SW059 
SW059 

SW059 
SW059 
SW059 
sW059 
SW059 

SW059 
sW059 
SW059 
SW059 
SW059 
sw059 

Sw059 
SW059 
SW059 
SW059 
SW059 
SW059 
SW059 

SW059 
SW059 
SW059 
SW059 

Table 2.33 
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OU8 

SURFACE-WATER AND SEDIMENT SITES 

Unit Sample Date Chemcal Qual') - Result - 

12-Dec-90 
1 2-D~c-90 
12-Dw-90 
12-Dec-90 

1 2-Dw-90 
1 2-D~c-90 
1 2-Dw-90 
12-Dee-90 

12-Dec-90 

1 ,I -DICHLOROETHANE 
1 ,I -DICHLOROETHENE 
l,I,I-TRICHLOROETHANE 
1,2-DICHLOROETHENE 
CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 
ACETONE 

Og-Jan-Ql 1 ,I ,I -TRICHLOROETHANE 
Og-Jan-91 1,2-DICHLOROETHENE 
O9Jan-91 CHLOROFORM 
09 Jan-91 TETRACHLOROETHENE 
09Jan-91 TRICHLOROETHENE 

27-Mar-91 1 ,I ,I -TRICHLOROETHANE 
27-Mar-91 CARBON TETRACHLORIDE 
27-Mar-91 CHLOROFORM 
27-Mar-91 TETRACHLOROETHENE 
27-Mar-91 TRICHLOROETHENE 

1 1 -Apr-gl 1,1 ,I-TRICHLOROETHANE 
1 1 -Apr-91 1 $-DICHLOROETHENE 
1 1 -Apr-91 CARBON TETRACHLORIDE 
11 4pr-91 CHLOROFORM 
1 1 -Apr-91 TETRACHLOROETHENE 
1 1-Apr-91 TRICHLOROETHENE 

08-May-9 1 1 ,I ,1-TRICHLOROETHANE 
08-May-91 CARBON TETRACHLORIDE 
08-May-91 CHLOROFORM 
08-May-91 TETRACHLOROETHENE 
08-May-91 TRICHLOROETHENE 

2OJun-91 1 ,I -DICHLOROETHENE 
2OJun-91 1 ,I ,1 -TRICHLOROETHANE 
2OJun-91 1,2-DICHLOROETHENE 
2Wun-91 CARBON TETRACHLORIDE 
2OJun-91 CHLOROFORM 
20Jun-91 TETRACHLOROETHENE 
20Jun-91 TRICHLOROETHENE 

07-A*-91 1 ,I ,1-TRICHLOROETHANE 
07-Aug-91 1 ,P-DICHLOROETHENE 
07-Aug-91 CARBON TETRACHLORIDE 
07-Aug-91 CHLOROFORM 
07-Aug-91 TETRACHLOROETHENE 
07-AUg-91 TRICHLOROETHENE 
07-Aug-91 METHYLENE CHLORIDE 
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B 

B 

5 
7 

14 
120 
200 
30 

110 
140 
26 

UGR 
UGR 
UGR 
UGR 
UGR 
UGR 
UGR 
UOR 
U G R  

31 UGR 
50 UGR 
28 UGR 

170 UGA 
140 UGR 

6 UQIL 
62 U@L 
10 UGR 
28 UOR 
31 UOR 

5 UGVL 
25 UGlL 
81 UGlL 
11 UG/L 
34 UOR 
35 UGR 

15 UGR 
68 UGk 
8 UOR 

55 UGlL 
39 UOR 

5 UGA 
13 UGR 
70 UGR 

140 U r n  
23 UGk 
76 UGR 
69 uo/L 

7 UGR 
27 UGA 
47 UGlL 
6 U r n  

36 Uo/L 
25 UGR 
10 UGR 



Location 

SW059 
SW059 
SW059 
SW059 
SW059 
SW059 
SW059 

SW059 
SW059 
SW059 
SW059 
SW059 
SW059 
SW059 
SW059 
SW059 

Table 2.33 
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OU8 

SURFACE-WATER AND SEDIMENT SITES 

Sample Date 

17-sep-91 
17-Sep-91 
17-Sep-91 
17-S-91 
17-Sep-91 
17-sep-91 
17-Sep-91 

27Jan-92 
27 Jan-92 
27Jan-92 
27 Jan-92 
27 Jan-92 
27 Jan-92 
27 Jan-02 
27 Jan-92 
27 Jan-02 

Chermcal Qual I) 

1,1,1 -TRICHLOROETHANE 
1 2-DICHLOROETHENE 
CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 
METHYLENE CHLORIDE 8 

1,l-DICHLOROETHANE 

1 ,I ,1-TRICHLOROETHANE 
1 ,&DICHLOROETHENE 

1 ,lDICHLOROETHENE 

CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 
ACETONE B 

Result - 
11 
69 

130 
21 
69 
79 

7 

5 
7 

17 
110 
100 
34 
99 

110 
10 

Unrt 

UGA 
UGA 
UGA 
UGA 
UOR 
UGA 
UGA 

UOR 
UGA 
UGA 
UGA 
UGA 
UGfL 
UGA 
UGA 
UGA 

- 

SW060 

SW060 
SW060 
SW060 
SW060 
SW060 

SW060 
SW060 
SW060 

SW060 
SW060 
SW060 
SW060 

SW060 
SW060 
swo60 
SWo60 
SW060 

SWo60 
sw060 
SW060 
SW060 

SW060 
swo60 

s woe0 

sw060 

m - 3 3 W K 3  

21 JuI-87 

1 1 -NOv47 
1 1 -NoV-87 
1 1 -NOv-87 
1 1 -NOV-87 
11-NOv-87 

01 Jul48 
01-J~l-88 
01 - J ~ l 4 8  

16-Mar-89 
16-Mar-89 
16-Mar40 
16-Mar-89 

15-May49 
15-May-89 
15-May49 
15-May49 
15-May49 

09Jun-89 
09 Jun-89 
09Jun-89 
09 Jun-89 

06Ju1-89 
06Jul-89 

03-OC1-89 

06-Nov-89 

CARBON TETRACHLORIDE 

CARBON TETRACHLORIDE 
CHLOROFORM 
METHYLENE CHLORIDE 
TOLUENE 
TRICHLOROETHENE 

CARBON TETRACHLORIDE 
TETRACHLOROETHENE 
TRICHLOROETHENE 

CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 

1 ,l,I-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 

CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 

CARBON TETRACHLORIDE 
METHYLENE CHLORIDE 

CARBON TETRACHLORIDE 

CARBON TETRACHLORIDE 

PAGE7ff  12 

173 

145 
10 
44 
11 
25 

46 5 
10 3 
123 

88 
14 
14 
15 

12 
92 
9 

35 
31 

74 
5 

18 
13 

18 
11 

21 

23 

UGA 

UGA 
UGA 
U r n  
UGA 
UGA 

UG/L 
UdlL 
UOR 

UGA 
UOR 
UG/L 
U r n  

UOR 
UGA 
UG/L 
UGA 
UGA 

UGtL 
UGfL 
UGA 
UG5 

UGA 
UGA 

UG5 

UGA 

smhm. 26-06-92 



Location 

SW060 
SW060 

SW060 
SW060 
SW060 
SW060 
sW060 

SW060 
SW060 
SW060 

SW060 
SW060 
SW060 

SW060 

S W060 

SW060 ,a SW060 

SW060 

SWWO 

SW060 

SW060 
SW060 
SW060 

SW060 
SW060 
SW060 

SW060 
SW060 
SW060 

SW060 
SW060 
SW060 

SW060 
sW060 

SW060 @ SW060 

SW060 
SW060 

Table 2.33 
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OU8 

SURFACE-WATER AND SEDIMENT SITES 

Sample Date 

06-DW-89 
06-De~-89 

12-Mar-90 
12-Mar-90 
12-Mar-90 
12-Mar-90 
12-Mar-90 

23-May-90 
23-May-90 
23-May90 

234~1-90 
234-90 
234-90 

22-AUg-90 

26-sep-90 

1 S-Oct-90 
16-Oct-90 

26-NoV-90 

07-D8C-90 

22-Mar-91 

1 1 -Apr-91 
1 1 -Apr-9 1 
1 1 -Apr-91 

08-May-91 
08-May01 
08-May-91 

20Jun-91 

2Wun-91 
POJun-91 

07-Aug-91 
07-Aug-91 
07-Aug-91 

17-Sep-91 
17-Sep-91 

17-O~t-91 
17-Oct-91 

27Jan-92 
27 Jan-92 

Chemlcal Qual 

CARBON TETRACHLORIDE 
CHLOROBENZENE 

1,l ,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
TETRACHLOROETHENE 
TRICHLOROETHENE 
METHYLENE CHLORIDE 

CARBON TETRACHLORIDE 
TETRACHLOROETHENE 
TRICHLOROETHENE 

CARBON TETRACHLORIDE 
TETRACHLOROETHENE 
TRICHLOROETHENE 

CARBON TETRACHLORIDE 

CARBON TETRACHLORIDE 

CARBON TETRACHLORIDE 
METHYLENE CHLORIDE 

CARBON TETRACHLORIDE 

CARBON TETRACHLORIDE 

CARBON TETRACHLORIDE 

1,l.l -TRICHLOROETHANE 
TETRACHLOROETHENE 
TRICHLOROETHENE 

CARBON TETRACHLORIDE 
TETRACHLOROETHENE 
TRICHLOROETHENE 

CARBON TETFlACHLORIDE 
TETRACHLOROETHENE 
TRICHLOROETHENE 

CARBON TETRACHLORIDE 
TETRACHLOROETHENE 
TRICHLOROETHENE 

CARBON TETRACHLORIDE 
METHYLENE CHLORIDE 

ACETONE 
METHYLENE CHLORIDE 

CARBON TETRACHLORIDE 
ACETONE 

B 

B 

B 

B 
B 

B 

Result - 
4 
7 

28 
16 
77 
66 

0 

23 
9 
9 

20 
7 
7 

9 

10 

6 
5 

9 

10 

10 

8 
20 
14 

35 
17 
16 

28 
7 
0 

19 
13 
12 

7 
19 

49 
11 

11 
15 

Una 

UGR 
UGK 

UGR 
UGR 
UWL 
UWL 
UGA 

UOR 
UOR 
UGfL 

UGR 
UGK. 
UGR 

UGA 

UWL 

UWL 
UWL 

UGR 

UWL 

UOR 

UGR 
UolL 
UGR 

UGK 
UolL 
UGA 

UGA 
UWL 
UGA 

UOR 
UOR 
UGR 

UOR 
UWL 

UOR 
UGIL 

UGfL 
UGK 

- 
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Table 2.33 
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OU8 

SURFACE-WATER AND SEDIMENT SITES 

Una Location Sample Date Chemical Qual - Result - 

SW093 29Jan-90 METHYLENE CHLORIDE 

SW093 30Jul-90 METHYLENE CHLORIDE 

SW093 15-Apr-91 METHYLENE CHLORIDE 

SW093 14-Aug-91 METHYLENE CHLORIDE 

SW093 19-sep-91 TETRACHLOROETHENE 
SW093 19-sep-91 METHYLENE CHLORIDE 

m - 3 3 w K 3  I PAQEOOF 12 

B 7 UGR 

B 9 UOR 

B 

B 

19 UOR 

38 UG/L 

6 UGlL 
6 UG/t 

status 26-06-92 



Table 2.33 
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OU8 

SURFACE-WATER AND SEDIMENT SITES 

Unrt Sample Date Chermcal Qual1) - Result - Location 

SW101 

SW101 
SW101 
SW101 

SWlOl 

SW101 

SW101 
SW101 

SW101 

SW101 

SW101 

SWlOl 

SW101 

SW101 

SWlOl 

SW101 

SW101 

SWlOl 

SWlOl 

SW101 

SW101 

SW101 

SW101 

SW101 

30Jun-88 

1 1 -May49 
1 1 -May-89 
1 1 -May49 

07 Jun-89 

1 2-JuI-89 

09-AUg-89 
09-Aug-89 

14-sep-89 

15-Nov-89 

1 sDec-89 

25 Jan-90 

22-Feb-90 

18-Apr-90 

08-Map90 

28 Jun-90 

1 1 -Sep-90 

17-Dec-90 

26-Mar-91 

25-Apr-91 

30-May-91 

18 Jun-91 

16-Jut-91 

08-Oct-91 

CHLOROFORM 

CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 

CHLOROFORM 

CHLOROFORM 

ACETONE 
CHLOROFORM 

CHLOROFORM 

CHLOROFORM 

CHLOROFORM 

CHLOROFORM 

CHLOROFORM 

CHLOROFORM 

CHLOROFORM 

CHLOROFORM 

CHLOROFORM 

CHLOROFORM 

CHLOROFORM 

CHLOROFORM 

CHLOROFORM 

CHLOROFORM 

CHLOROFORM 

CHLOROFORM 

79 

53 
14 
5 

66 

67 

65 
57 

38 

30 

24 

39 

27 

6 

6 

8 

20 

29 

17 

19 

18 

22 

41 

22 

UGR 

UGR 
UGR 
UGR 

UGR 

UGR 

UGR 
UGR 

UGR 

UGR 

UGR 

UGR 

UG/L 

UGR 

UGR 

UOR 

UGR 

UGR 

UWL 

U O R  

UGR 

UGR 

UGR 

UGR 

sw102 20-Mar-90 METHYLENE CHLORIDE 

sw102 173~1-90 1,l-DICHLOROETHENE 
sw102 174~1-90 CARBON TETRACHLORIDE 
sw102 174~1-90 CHLOROFORM 
sw102 173~1-90 TRICHLOROETHENE 

8T812-33WK3 PAGE 10 OF 12 

B 5 UGR 

5 U G R  
20 UGR 
11 UGR 
20 urn 
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Table 2.33 
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OU8 

SURFACE-WATER AND SEDIMENT SITES 

Unrt Location Sample Date Chemical Qual - Result - 

SW118 29-oc1-90 METHYLENE CHLORIDE 6 6 UGR 

swiia 07-AUg-91 ACETONE 
sW118 07-Aug-0 1 METHYLENE CHLORIDE 

B 15 UG/L 
B 12 UGR 

sw122 29-May-91 ACETONE 
sw122 29-May-91 METHYLENE CHLORIDE 

sw122 1 0-Sep9 1 METHYLENE CHLORIDE 

sw122 07-W-01 METHYLENE CHLORIDE 

B 94 urn 
B 33 UGR 

B 12 UGR 

B 6 UGR 

SED009 N-NITROSODIPHENYLAMINE 6 2000 UGMG 12-AUg-86 

08-May-91 
08-May-91 
08-May-91 
08-May-91 
08-May91 
OB-May4 

SED009 
S ED009 

BENZO(a)ANTHRACENE 
CHRYSENE 
FLUORANTHENE 
METHYLENE CHLORIDE 
PHENANTHRENE 
PYRENE 

500 
610 

1600 
B 39 

1 700 
1300 

UWKG 
UG/KG 
UGlKG 
UWKG 
UGtKG 
UG/KG 

SED009 
SED009 
SEDOOQ 
SED009 

I 
ACETONE 

METHYLENE CHLORIDE 
PYRENE 

6lS(2-ETHYLHEXYL)PHTHALATE 
B 140 

650 
B 23 

480 

UGlKG 
U W G  
UGtKG 
U M G  

27-Au~-91 
27-Aug-91 
27-A~g-01 
27-Aug-91 

SED009 03-OW-91 ACETONE B 16 UGlKG 

SED009 
SED009 

26-Feb-92 
26-Feb-92 

ACETONE 
METHYLENE CHLORIDE 

16 
B 37 

UWKG 
UGlKG 

SEDOl 0 22-Aug-06 ACETONE 
SED010 22-A~g-86 N-NITROSODIPHENYLAMINE 

B 55 U W G  
B 440 U W G  

SEDOl 1 
SEDOl 1 

13-A~g-86 
13-AUg-86 

2-BUTANONE 
ACETONE 

12 UG/KG 
167 UGMG 

13-Mar-89 
13-Mar49 
13-Mar-89 
13-Mar49 

CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 

52 UGlKG 
10 U W G  
39 UGlKG 
17 UG/G 

SEDOl 1 
SED01 1 
SED01 1 
SEDOl 1 

SEDOl 1 26-W-89 
264Ct-89 

ACETONE 
METHYLENE CHLORIDE 

B 
6 

33 UGlKG 
15 U M G  1 e SEDOl sEDorl 1 

01 dun-90 
01 dun-90 

ACETONE 
TETRACHLOROETHENE 

190 UWKG 
17 UOlKG SEDOl 1 
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a 
I 

l 

0 

Location 

SEDOl 1 
SEDOl 1 

SEDOl 1 
SEDOl 1 

SEDOl 1 
SEDOl 1 

Table 2.33 
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OU8 

SURFACE-WATER AND SEDIMENT SITES 

Sample Date Chemmcal 

14-May-91 ACETONE 
14-May-91 METHYLENE CHLORIDE 

03-Sep-91 ACETONE 
03-Sep-91 METHYLENE CHLORIDE 

03-Dw-91 ACETONE 
03Dec-91 METHYLENE CHLORIDE 

Unit - -  Qual Result - 
24 U W G  

B 40 U W G  

B 49 U W G  
B 94 UGMG 

B 28 UWKG 
B 15 UOKG 

SED012 13-Aug-06 ACETONE 
SED012 13-AUg-86 ACETONE 
SED012 13-AUg-86 TOLUENE 

39 U W G  
B 21 UWKG 

5 U M G  

SEDl 18 28-NoV-90 2-BUTANONE 

SED1 18 21 -May-91 METHYLENE CHLORIDE 

SEDl 18 13-Aug-91 ACETONE 
SED118 13-Augsl METHYLENE CHLORJDE 

B 59 UWKG 

B 110 U W G  

B 21 UOKG 
B 23 UOKG 

SED120 19-Sepao METHYLENE CHLORIDE 

SED120 26-Mar-91 MmYLENE CHLORIDE 

SED120 M a y - 9 1  ACETONE 
SEDl 20 29-May-91 METHYLENE CHLORIDE 

SED120 20-Aug-91 ACETONE 
SED120 20-Aug-91 RUORANTHENE 
SED120 20-Aug-91 METHYLENE CHLORIDE 
SED120 20-Aug-91 PYRENE 

B 8 

B 5 

B 24 
B 15 

B 12 
440 

B 17 
510 

UGMG 

UWKG 

UGMG 
U M G  

UGMG 
U r n 0  
UWUG 
UWUG 
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TABLE 2 34 
SUMMARY STATISTICS - SELECTED TRACE METALS, OUS AREA 

SURFACE-WATER AND SEDIMENT SITES 

A Trace Metals, Surface-Water Sltes 

, 1 Aluminum, Dissolved 
Sampling Slte No of Samples 

(ug5, water) 
Mean 

72 54 
121 85 
124 32 
156 40 
103 52 
119 88 
69 38 

- Std Deviation 

49 47 
88 47 
84 42 

217 19 
120 94 
62Q6 
75 10 

Maximum Minimum 

130 00 17 00 
245 00 3440 
200 00 30 00 
910 00 19.20 
457 00 10 00 
200 00 69 60 
18400 10 00 

SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 

8 
4 
6 

20 
16 
6 
5 

Aluminum, Total 
Sampling SRe 

( u d ,  water) 
Mean 

97 40 
706 67 

12764 71 
1301 49 

14989 07 
11074 83 
31291.20 
5197 50 
2950 00 
9173 33 
8702 00 

- Maximum No ofSamples 

5 
3 
7 

20 
22 
6 
9 
8 
1 
6 
5 

Std Dewlation 

66 35 
304 66 

22889 46 
2807 60 

26494 73 
19662 30 
43696 94 
3095 55 

2750 50 
3611 49 

twa 

Mmnnum 

(mg/KG, sediments) SW018 
swo43 
SW085 

, SW086 
SW093 
sw102 
SW118 
SED009 
SEDOlO 
SEDl 18 
SED120 

19600 
940 00 

64100 00 
12500 00 

11oooo00 
51000 00 

120000 00 
9130 00 
295000 

1430000 
12400 00 

32 00 
362 00 
886 00 
27 00 
71 00 

299 00 
83 80 

1700.00 
2950 00 
6250 00 
2950 00 

2 Antimony, Dlssohred 
Sampling Site No of Samples 

I SWOl8 8 
swo43 4 
SW085 8 
SW086 22 
swo93 15 
sw102 6 
SW118 6 

(ugll, water) 
Mean 

22.25 
31 85 

1 13.49 
55.29 
27 49 

130 00 
18 62 

- Maximum 

42.20 
62 00 

600.00 
500 00 
60 00 

50000 
25 60 

Minimurn 

11 00 
18.20 
15 40 
8 10 
700 

26 00 
700 

Std Deviation 

13 18 
2026 

197 48 
101 92 
21 14 

183 10 
804 

Antnnony, Total 

(usll. water) 
Sampling See Mean 

15 96 
21 83 

109 77 
6068 
28 71 

128 68 
30 18 
4 94 
0 50 
6 92 
748 

- No ofSamples 

5 
3 
9 

22 
23 
6 
9 
8 
1 
8 
5 

Std Dewetlon 

6 14 
3 70 

184 79 
122 79 
15 83 

183.96 
27.14 
273 

399 
3 52 

twa 

Maxrmum 

25 60 
25 60 

600 00 
600 00 
60 00 

500 00 
92 60 
9 90 
0 50 

13 30 
11 40 

Minimum 

11 00 
18.20 
26 00 

1 50 
11 00 
26 00 
700 
1 60 
0 50 
240 
3 70 

(n;grl<G, sediments) SWOl8 
swo43 
SW085 
SW086 
sw093 
sw102 
SW118 
SED009 
SEDOlO 
SEDl 18 
SED120 a 
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TABLE 2.34 
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA 

SURFACE-WATER AND SEDIMENT SITES 

A Trace Metals, Surface-Water Sltes 

3 Arsenc, Dissolved 
SamplingSlte No ofSamples StdDeviatlon - Mean Maximum Minimum 

(ug/L, water) 
SWO18 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 

8 0 61 1 28 2 00 0 70 
4 054  120 2.00 0.90 
8 4 12 6 16 10 00 200 

22 3 86 3 91 10 00 0 70 
15 2 35 9 39 10 00 0 90 
6 438 6 00 10 00 2 00 
6 0 60 1 45 200 OW 

Arsenc, Total 

(u& water) 
,Sampling Site Mean 

1 96 
0 93 
888 
520 
3 56 
6 50 
277 
2 66 
0 50 
6.25 
394 

- Std Devlation No ofsamples 

5 
3 

11 
22 
23 
6 
9 
8 
1 
6 
5 

Maximum 

400 
1 00 

27.20 
27 00 
10 00 
10 00 
580 
5 10 
0 50 

1020 
5 10 

Minimum 

0 90 
0 90 
2 80 
0 70 
0 80 
2 00 

110 
0.50 
4.80 

om 

i m  

(&G, sediments) SWO18 
swo43 
sw085 
SW086 
sw093 
sw102 
SW118 
SED009 
SED010 
SEDl 18 
SED120 

1 27 
0 06 
6 80 
6 13 
2 84 
3 99 
1 89 
151 
NIA 

2.07 
1.22 

4 Banum, Dissolved 
SamplingSite No ofSamplea Mean - Std Dwratmn Maxunum Minimum 

(u&, water) 
SWO18 
swo43 
swo85 
SW086 
sw093 
sw102 
SW118 

8 
4 
7 

22 
15 
6 
6 

18 48 
18 12 
54.23 
46 50 
42 47 
79 84 
19 48 

119 81 
125 75 
152 54 
114 80 
146 18 
135 65 
1 05 37 

140 00 
142 00 
200 00 
200 00 
200 00 
224 00 
130 00 

90 80 
10000 
72 80 
4300 
83 00 
2 00 

8520 

Banum, Total 

(u& watsr) 
Sampling Site Mean 

129 00 
138 00 
498.20 
128 11 
22552 
227 73 
459 06 
71 04 
11 00 

112Q8 
106 50 

- No of Samples 

5 
3 

10 
22 
23 
6 
9 
8 
1 
6 
5 

Std Dewratton 

15 72 
1229 
638 66 
5273 

203 49 
193 74 
620.27 
4348 

NIA 
38 04 
52.34 

Maxunum 

14000 
147 00 

1890 00 
230 00 

1 oO0.00 
590.00 

1980 00 
143 00 
11 00 

188 00 
184 00 

Minimum 

102 00 
124 00 
121.00 
49 60 
83 10 
2.39 

91.50 
24.90 
11 00 
8340 
4250 

(&G, s&iments) SWOl8 
swo43 
swo85 
SW086 
swo93 
sw102 
Sw118 
SED009 
SEW1 0 
SEDl 18 
SEDl 20 
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TABLE 2.34 
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA 

SURFACE-WATER AND SEDIMENT SITES 

A Trace Metals, Sutface-Water SRes 

5 Beryllium, Drssoived 
Sampling SRe 

SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 

(ugll water) 
Mean - No ofSampies Std Deviation Maximum Minimum 

9 
4 
7 

21 
18 
6 
7 

0 30 
2 14 
2 10 

21 46 
177 

39 72 
052  

0 81 
1 80 
3 36 
6 63 
2 39 

19 00 
0 94 

140 
5 00 
5 00 

100 00 
500 

100 00 
200 

0 50 
0 60 
0 50 
0 50 
0 50 
1 00 
0 50 

Beryllium, Total 
Sampling Site Mean - Maximum No ofSamplas Std Deviation 

(UdL water) 
(msn<G, sediments) SWOl8 

swo43 
SW085 
SW086 
sw093 
sw102 
SW118 
SED009 
SED01 0 
SED1 18 
SED120 

7 
3 

11 
22 
28 
6 

11 
800 
1 00 

7 
5 

0 61 
0.23 

16 73 
20 91 
1 68 

39 40 
3 02 
0.22 
WA 
025 
029 

110 
073 
9 85 
6 71 
2.22 
lQ 65 
273 
0 41 
0 50 
0 79 
066 

240 
100 

57 40 
100 00 

6 80 
100 00 
10 80 
090 
050 
1.20 
100 

0 60 
0 60 
0 50 
050 
0 50 
1 00 
0 50 
0.20 
0 50 
044 
0.21 

6 Cadmium, Dlssohred 
Sampling Sfie 

SWO18 
swo43 
SW085 
SW086 
sw093 
sw102 

(u* Water) 

swiw 

M m  

352 
400 
4 36 
844 
3 18 

19 67 
2 78 

- No ofsamples StdDoviatlon 

5 104 
4 118 
7 111 

19 22.21 
12 140 
6 39 38 
5 054 

Minimum 

240 
2 70 
200 
140 
2 00 
200 
200 

460 
500 
500 

10000 
500 

100 00 
3 30 

Cadmum, Total 

(ugll water) 
Sampling See - Mean 

300 
3 67 
8 81 
8 68 
3 59 

21 05 
400 
083 
0 50 
1 02 
109 

Minimum 

270 
2.70 
2.00 
1 70 
200 
200 
200 
040 
0 50 
0 68 
0 56 

No ofSamles StdDwtatlon 

2 042 
3 119 

11 10 05 
19 22 15 
18 1 41 
6 38 77 
7 2 74 
8 0 30 
1 WA 
5 0 31 
5 0 51 

Maximum 

3.30 
500 

34 10 
loo 00 

5 80 
100 00 

980 
1 30 
050 
1 50 
1 90 

(&G, sediments) SWOl8 
SW43 
SW085 
SWO86 
swm3 
sw102 
SW118 
SEW09 
SEW10 
SED1 18 
SED120 



TABLE 2.34 
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA 

SURFACE-WATER AND SEDIMENT SlTES 

A Trace Metals, Surface-Water Snes 

7 Cakium, Dlssoked 
Sampling Slte No of Samples 

(ugR, water) 
Mean 

77362 50 
66975 00 
64000 00 
71 304 55 
8245625 
0761 6 67 
5751 6 67 

- Std Devlation 

8206 43 
17925 66 
1731 8 58 
18998 48 
20798 75 
24320 48 
945334 

Maximum 

84000 00 
92800 00 
94500 00 

1 o6O00.00 
1 16000 00 
128000 00 
67200 00 

Minimum 

59400 00 
52500 00 
40300 00 
35300 00 
41400 00 
57500 00 
48oO0.00 

SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 

8 
4 
7 

22 
16 
6 
6 

Cakium, Total 

(uW, water) 
Sampling Sne Mean 

79560 00 
59366 67 

19863424 
6651246 
63421 74 
99866 67 
56577 18 
7243 75 
3990 00 
8670 00 

16238 00 

- Std Dwlatlon 

10962 12 
4125 93 

264950 49 
23888 44 
26448 16 
26603.28 
21121 89 
5513 89 

UIA 
1985 73 

11335.29 

No ofSamples 

5 
3 

10 
22 
23 

6 
9 
8 
1 
6 
5 

Maximum 

89000 00 
63200 00 

700000 00 
941 00.00 

108oO0 00 
137000 00 
lOloO0 00 

3990 00 
12000 00 
26300 00 

146Qoo 

Minimum 

60800 00 
55000 00 

42 40 
74 10 

24000 00 
74400.00 
2500000 

1370.00 
3990.00 
6730 00 
3030 00 

(*G, sediments) SW018 
swo43 
SW085 
SW086 
sw093 
sw102 
SW118 
SED009 
SEDOlO 
SED1 18 
SED120 

8 Cesium, D~ssohred 
Sampling Slte 

SWOl8 
swo43 
SW085 
SW086 
sw093 
sw102 
SW118 

(uglL, water) 
- Mean No ofsamples Std Devlation Maximum Minimum 

5000 
150 00 
6000 
50 00 
50 00 
50 00 
5000 

8 
4 
6 

20 
16 
5 
6 

231 .19 
175.00 

1050.84 
928 37 
83362 

1074.20 
214 49 

332.50 
412 50 

1593.33 
821 15 
581 50 
579 40 
321 00 

500 00 
50000 

2500 00 
2500 00 
2500 00 
2500 00 
500 00 

Ceslum, Total 

(u& water) 
(WKG, sediments) SW018 

swo43 
SW085 
SWO86 
SWO93 
sw102 
SW118 
SEW09 
SEW1 0 
SED1 18 
SED120 

Sampling Slte Mean 

23200 
500 00 

1283.34 
83263 
477 00 
482 83 
233.22 
9800 
2700 
78 60 
89.72 

- No ofsamples 

5 
3 
9 

19 
18 
6 
9 
9 
1 
6 
5 

Std Dwlatlon 

244 68 
000 

9 s  60 
954 04 
778 80 
989 48 
216 47 
51 79 

N/A 
6540 
50.58 

Minimum 

5000 
50000 

0 10 
50 00 
50 00 
000 
100 
8 80 

27 00 
2 60 
3 10 

Maximum 

500 00 
500 00 

2500 00 
2500 00 
2500 00 
2500 00 

50000 
156 00 
27 00 

150.00 
136.00 

-4d15  



TABLE 2.34 
SUMMARY STATISTICS - SELECTED TRACE METALS, OUS AREA 

SURFACE-WATER AND SEDIMENT SITES 

A Trace Metals, Surface-Water Sttes 

9 Chromium, Dissolved 
Sampling Stte ~ Mean - Std Deviation Minimum No of Samples Maximum 

(ug/L, water) 
SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 

8 
4 
8 

22 
15 
6 
6 

206 
245 
5 00 

2022 
464 

37 04 
5 85 

4 53 
6 95 
9 34 

11 47 
6 75 

25 17 
703 

6 90 
10 00 
20 00 

100 00 
19 40 

100 00 
18 50 

2 00 
400 
440 
2 00 
200 
5 00 
2 00 

Chromium, Total 

(u9R. water) 
Sampling Stte Mean 

3 96 
5 93 

39 85 
15.24 
20 11 
3283 
35 36 
6 10 
4 70 
8 08 
9 16 

- Minimum 

2 00 
4 00 
2 60 
2 00 
2 00 
6 00 
4 10 
1 30 
4 70 
5 80 
480 

No of Samples 

5 
3 

11 
21 
23 
6 
9 
8 
1 
6 
5 

Std Devtation 

2 68 
1 67 

71 2 5  
2363 
24 18 
36 79 
43 56 
4 07 
NIA 
2 00 
4 47 

Maximum 

6 90 
6 90 

240 00 
100 00 
99 00 

100 00 
130 00 
11 80 
4 70 

11 30 
15.20 

(mg/KG, sediments) SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SED009 
SEDOlO 
SED1 18 
SED120 

10 Cobalt, Dissolved 
Sampling Slte Mean 

384 
15 15 
28 99 
17 62 
15 84 
38 00 
3 52 

- No of Samples Std Devlatlon 

8 220 
4 23.24 
8 23 07 

22 25 71 
15 21 33 
6 36 79 
6 131 

Maximum Minimum 

7 30 200 
5000 300 
50 00 3 70 

100 00 2 00 
50 00 200 

100 00 400 
5 90 200 

(ugR, water) 
SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 

Cobalt, Total 

(ugR, water) 
(mS/KG, sediments) SWOl8 

swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SEDOOO 
SEDOlO 
SED1 18 
SED120 

Sarnpling Stte Mean - Maximum Minimum No of Samptes Std Devlatton 

5 
3 

11 
22 
23 
6 
9 
8 
1 
6 
5 

0 74 
0 50 

34.53 
26.21 
17 66 
3303 
27 68 
2 07 
NIA 
3 78 
2 67 

2 52 
353 

4383 
20.20 
15 90 
4323 
18 06 
5 50 
540 
7 70 
544 

3.60 
4 00 

11700 
100 00 
53 00 

10000 
87 10 
8 20 
540 

15 00 
9 60 

2 00 
300 
400 
200 
200 
400 
300 
2 40 
540 
4 70 
2.20 

8TU-34 WK3 8t.tur 26-06-82 



TABLE 2 34 
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA 

SURFACE-WATER AND SEDIMENT SITES 

A Trace Metals, Surface-Water Sltes 

11 Copper, Dissolved 
Sampling Slte 

SW018 
SW043 
SW085 
SW086 
SW093 
sw102 
SW118 

(ug/L, water) 
Mean 

4 90 
11 60 
17 41 
15 13 
9.26 

29 73 
533 

- No of Samples Std Devlation Maximum 

13 60 
20 00 
25 00 

100 00 
25 00 

100 00 
13 80 

Minimum 

2 00 
4 70 
3 00 
1 30 
2 00 
340 
2 00 

8 
4 
8 

21 
15 
6 
6 

377 
7 36 
953 

21 22 
988 

35 73 
4 28 

Copper, Total 

(ugR, water) 
(mg/KG, sediments) SWO18 

swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SED009 
SEDOl 0 
SEDl 18 
SED120 

Sampling Sne Mean - Mintmum No ofSamples Std Devlation Maximurn 

5 
3 

11 
21 
23 
6 
9 
8 
1 
6 
5 

6 90 
0 74 
9.23 

21 62 
32 14 
41 71 
6228 
403 
NIA 
938 
2 72 

7 34 
527 

21 13 
19 66 
2827 
4663 
43 30 
10 40 
042 

16 90 
13.88 

19 00 
6 10 

33.20 
100 00 
120 00 
100 00 
192 00 
15 60 
042 

35 90 
18 50 

2 00 
4 70 
0.23 
3 00 
200 
9 80 
2 00 
5 60 
042 

11 10 
11 40 

12 Iron, Dissolved 
Sampling Slte Mean - 

120 99 
192 00 
n00 

20289 
192 89 
92 32 
65 17 

No of Samples Std Deyiatlon Maximum Minimum 
(ug/L, water) 

SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 

8 
4 
6 

21 
16 
6 
6 

105 22 
11788 
31 33 

355 89 
223 46 
32 53 
27 53 

240 00 
330 00 
100 00 

1320.00 
750 00 
127 00 
97 00 

850 
42 00 
33 30 
15 60 
6 00 

31 -90 
20 60 

Iron, Total 

(uq/L, water) 
(mg/KG, sediments) SWOl8 

swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SED009 
SEDOl 0 
SEDl 18 
SED120 

Sampling Slte Mean - No of Samples Std Deviatmn Maximum Minimum 

5 
3 

11 
22 
23 
6 
9 
8 
1 
6 
5 

190 14 
455 75 

74763 58 
4721 19 

27358 87 
16845 75 
53371 81 
3262 37 

N/A 
3982 80 
4168 39 

280 40 
924 33 

30733 45 
2227 07 

16052.22 
10354 00 
35460 56 
9585.00 
5280 00 

1403333 
12364 00 

480 00 
1340 00 

253000 00 
21800 00 

11oOoo 00 
44400 00 

1 56000 00 
14500 00 
5280 00 

21 700 00 
16200 00 

20 00 
437 00 
54800 
27 00 

488 00 
34400 
149 00 

61 30.00 
5280 00 

10800 00 
5620 00 

8TBL2-34 wK3 



TABLE 2.34 
SUMMARY STATISTICS - SELECTED TRACE METALS, OUS AREA 

SURFACE-WATER AND SEDIMENT SITES 

A Trace Metals, Surface-Water Sltes 

13 Lead, Dissolved 
Sampling Site - Mean Maximum No ofSamples Std Deviation Minimum 

(ug/L, water) 
Swot 8 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 

8 
4 
7 

23 
15 
7 
6 

0 52 
427 

14 20 
20 37 
25 41 
10 45 
0.26 

1 30 2 40 
3 75 10 00 
933 40 80 
724 100 00 
8.23 100 00 
643 30 00 
1 23  1 50 

0 80 
1 00 
1 00 
0 BO 
040 
1 00 
1 00 

Lead, Total 

(us/L, water) 
Sampling Site Mean - 

2 74 
2.20 
946 
8 02 

28 81 
19 14 
25 66 
11 35 
7 60 

16 18 
22.96 

Maximum 

3 20 
270 

19 50 
50 00 

100 00 
90.20 

103 00 
21 50 
7 60 

21 60 
59 40 

Std Deviation Minimum 

240 
1 30 
3 80 
0 80 
0 70 
3 00 
1 00 
2 50 
7 60 

13 60 
5 60 

No ofsamples 

5 
3 
9 

22 
23 
7 
9 
8 
1 
6 
5 

(f$KG, sediments) SW018 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SED009 
SED01 0 
SED1 18 
SED120 

0 34 
0 78 
6 05 

10 97 
34 44 
31 57 
3528 
6 76 
NIA 
284 

21 16 

14 Ldhium, Dlssolved 
Sampling Site Mean - No ofSamplas Std Deviation Maximum Minimurn 

(ug/L, water) 
SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SWll8 

8 
3 
6 

21 
16 
4 
6 

113 
206 

41 45 
45 43 
41 22 
42 74 
5 17 

640 
7 63 

73 38 
48 85 
42.24 
73 00 
11 85 

8 10 
10 00 

100 00 
100 00 
100 00 
100.00 
20 00 

4 30 
6 30 

13 40 
6 00 
3 70 

1020 
740 

Llthium, Total 

(ug/L, water) 
( W K G ,  sediments) SW018 

swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SED009 
SED010 
SED1 18 
SED120 

Sampling Site Mean 

7.22 
6 97 

89 55 
51 56 
60 77 
82 43 
26 76 
4 19 
N/A 
8 02 
640 

- No of Samples Std Deviation 

1 67 
2 87 

50 36 
45 08 

11468 
28 75 
24 58 
203 
NIA 
2 12 
113 

Maximum 

840 
10 00 

178 00 
100 00 
500.00 
10000 
84 50 
6 90 
NIA 

1120 
8 10 

Minimum 

4 30 
4 30 
0 11 
5 BO 
5 80 

39 90 
740 
1 80 
NIA 
6 00 
4 30 

5 
3 
9 

20 
18 
4 
9 
7 
0 
6 
8 

Psg.7d15 



. TABLE 2.34 
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA 

SURFACE-WATER AND SEDIMENT SITES 

A Trace Metals, Surface-Water Sites 

15 Magnesium, Dissolved 
Sampling Slte No of Samples 

(udL, water) 
Mean 

15150 00 
10257 50 
9012 40 

10615 00 
18655 63 
40666 67 
1463333 

- Std Deviation 

1807 92 
2744 65 
4806 68 
2744 67 
7269 39 

42743 03 
2617 38 

Maximum 

1 7700 00 
14300 00 
15600 00 
15900 00 
271 00 00 

123000 00 
17500 00 

Minimum 

1 1500 00 
8250 00 

16 80 
5490 00 

10 00 
10300 00 
11000 00 

- 
SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 

8 
4 
7 

22 
16 
6 
6 

Magnesium, Total 

(u&, water) 
(rng/KG, sediments) SWOl8 

swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SEW09 
SEDOl 0 
SEDl 18 
SED120 

Sampling Slte - Mean Std Deviation Maximum 

17700 00 
9550 00 

60800 00 
21 300 00 
31000 00 
37900 00 
50000 00 
2660 00 
2480 00 
457.00 

2920 00 

Minimum 

11700 00 
8370.00 
9090 00 
5560 00 
5770 00 

14OOO 00 
12000 00 

713 00 
2480 00 
189.00 

110 00 

No of Samples 

5 
3 

10 
22 
23 
6 
9 
8 
1 
6 
5 

2413 92 
594 05 

1653883 
3684 40 
6950 13 

10075 05 
1183471 

815 85 
NIA 

107 61 
753.34 

15880 00 
9000 00 

20751 00 
10935 45 
16176 96 
23266 67 
20255 56 
1494 00 
2480 00 
273 67 

2298 00 

16 Manganese, Dissolved 
I Sampling Slte 

SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SWll8 

(ug/L, water) 
Mean 

149 88 
458 70 
39 60 
49 67 

555 66 
3354 
13.22 

- No of Samples Std Deviation 

35 12 
668 53 
79 52 
28 11 

414 43 
38 38 
7 78 

Maximum Minimum 

20400 10000 
1 450 00 6 80 
236 00 2 30 
106 00 10 10 

76 70 
10000 110 
26 60 540 

1420 00 

8 
4 
8 

22 
16 
7 
6 

Manganese, Total 

(USA, water) 
(WKG, sediments) SWOl8 

swo43 
SW085 
SW086 
swog3 
sw102 
sw118 
SED009 
SEDOl 0 
SEDl 18 
SED120 

Sampling Site Mean 

148.00 
188 73 
537 70 
68.23 

620 90 
408 72 
721 74 
74225 
34000 
273 67 
197 04 

- No ofSamples Std Deviatlon Minimum 

5 
3 

11 
22 
23 
5 
9 
8 
1 
6 
5 

20 45 
192 72 

1068 39 
6027 

474 18 
739 42 

119551 
479 80 

N/A 
107 61 
93 46 

170 00 
408 00 

2930 00 
281 00 

21 00 00 
1730 00 
3640 00 
1700 00 
34000 
45700 
339 00 

120 00 
4620 
11 30 
1420 
87 80 
38 70 
7 50 

241 .OO 
34000 
189 00 
8420 0 



TABLE 2 34 
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA 

SURFACE-WATER AND SEDIMENT SITES 

A Trace Metals, Surface-Water Sdes 

17 Mercury, Dissolved 
Sampling Sde 

SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 

(ug/L, water) 
Mean - Std Deviation Maximum Minimum No of Samples 

8 
4 
7 

22 
15 
7 
6 

0 00 
0 03 
0 07 
0 17 
0 10 
0 05 
0 00 

0.20 
022 
024  
0.25 
0.20 
0.22 
020 

0 20 0 20 
0.26 0.20 
0 34 0.20 
1 00 0 20 
0 54 0 10 
0 34 020 
0 20 020 

Mercury, Total 

(u&. water) 
Sampling Srte Mean 

020 
0.20 
0.25 
025 
021 
025 
0.22 
0 13 
0 11 
0.20 
0 11 

- No of Samples 

5 
3 

11 
23 
21 
7 
9 
Q 
1 
7 
5 

Std Devlation 

0 00 
0 00 
0 07 
0 19 
0 08 
0 09 
0 07 
006 
NIA 
0 16 
003 

Maximum Minimum 

(&KC, sediments) SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SED009 
SEDOl 0 
SED1 18 
SED120 

020 
0 20 
0 39 
110 
040 
043 
0 41 
0 27 
0 11 
0 50 
0 16 

0 20 
0 20 
020 
0 20 
0 10 
020 
020 
0 09 
0 11 
0 10 
0 08 

18 Molvbdenum, Dissolved 
Sampling Srte - Mean Std Devtation Minimum No ofSamples 

(ugR, water) 
SWOl8 
swo43 
SW085 
SW086 
SWOB3 
sw102 
SW118 

8 
4 
6 

21 
16 
4 
6 

329 
45 69 
40 79 
44 80 
42 17 
47 10 
3.35 

6 55 
31 53 
74 17 
50 50 
47 19 
60 45 
5.98 

10 90 
100 00 
100 00 
loo 00 
100 00 
100 00 
10.90 

3 00 
6.20 

10 00 
220 
3 00 
6 80 
2 00 

Molybdenum, Total 
Sampling Sne 

(W, water) 
(WKG, sediments) SWOl8 

swo43 
SW085 
SW086 
swo93 
sw102 

SED009 
SEDOl 0 
SED1 18 
SED120 

swiia 

Mean - Std Devlation No of Samples Maximum Minimum 

5 
3 
9 

21 
18 
4 
9 
8 
1 
6 
5 

4 30 
263 

4694 
4585 

230 33 
47 10 
884 
1 99 
NIA 
227 
0 50 

6 46 
853 

89 12 
53 85 
88 56 
00 45 
12 07 
3 60 

11 00 
2 93 
2 40 

11 40 
10 90 

167 00 
10000 

1 o00.00 
100 00 
26 00 
7 90 

11 00 
7.20 
3 10 

300 
5 70 
0 10 
200 
3.00 
680 
200 
1 30 

11 00 
086 
1 80 

8TBL2-34WK3 PageOot15 



TABLE 2.34 
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA 

SURFACE-WATER AND SEDIMENT SITES 

A Trace Metals, Sutface-Water Sltes 

19 Nickel, Dissolved 
Sampling Slte No of Samples Mean 

8 36 
16 90 
27 86 
19 86 
15 93 
35 00 
8 42 

- Std Deviation Maximum 

14 70 
40 00 
4000 

100 00 
40 00 

100 00 
14 70 

Minimum 

3 90 
3 90 
6 00 
3 80 
400 
4 00 
390 

(ug/L, water) 
SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 

8 
4 
7 

19 
15 
6 
6 

4 15 
16 02 
15 73 
23 93 
15 36 
35 50 
5.27 

Nckel, Total 

(ugR, water) 
(mg/KG, sediments) SWOl8 

swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SEW09 
SEW1 0 
SED1 18 
SED120 

Sampling Slte Mean 

7 52 
9.20 

49 18 
23 95 
25.63 
4408 
42.27 

833  
4 30 

14 07 
1124 

- Std Devtation 

4 73 
540 

79 32 
23 99 
24 58 
3227 
58 06 
4.20 
NIA 
5.22 
6.27 

No of Samples Maxhum 

14 70 
14 70 

284 00 
100 00 
100 00 
100 00 
18300 
14 80 
4 30 

24 30 
19 70 

Minimurn 

3 90 
3 90 
0 14 
3 80 
4 00 
7 90 
390 
320 
430 

10 80 
2 60 

5 
3 

11 
19 
23 
6 
9 
8 
1 
6 
5 

20 Potassium, Dissolved 
SamplingSlte No ofSamleg StdDevration - Mean Maximum Minimum 

( u d ,  water) 
SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SWll8 

8 64019 2751 25 415000 210000 
4 101815 199775 338000 991 00 
7 2911 72 1891429 25300 00 16800 00 

22 1941 47 5433 18 1240000 274000 
15 79000 397600 500000 281000 
6 3319 00 935000 1330000 372000 
6 579 85 2215 00 3000 00 1460 00 

Potassium, Total 
Sampling Slte 

(u&, water) 
( W K G ,  sediments) SWO18 

swo43 
SW085 
SW086 
SW093 
sw102 
SWll8 
SED009 
SED01 0 
SED1 18 
SED120 

Mean - No of Samples Std Dewaton Minimum Maximum 

5 
3 

10 
22 
23 
6 
9 
8 
1 
6 
5 

1052 73 
355.01 

15309 70 
187020 
3470 98 
4782 43 
5520.95 
449 67 

NIA 
415 34 
407 38 

3280 00 
1693 33 

25170 00 
5468 18 
5552 17 

1110500 
6022.22 
939 88 
550 00 

1315 00 
138020 

4700 00 
2050 00 

62200 00 
12000 00 
18000.00 
17OOO 00 
17200 00 
1510 00 
550 00 

2130 00 
1730 00 

2000 00 
134000 

14300.00 
2750.00 
1620 00 
4160 00 
170000 
402 00 
550 00 

1000 00 
791 00 

m - 3 4  wK3 Paw 10 d 15 
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TABLE 2.34 
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA 

SURFACE-WATER AND SEDIMENT SITES 

A Trace Metals, Surface-Water Sltes 

Selenium, Dissolved 

(ugll, water) 
Sampling Slte 

SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 

Selenium, Total 

(ug/L, water) 
(rng/KG, sediments) SW018 

swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SED009 
SED01 0 
SEDl 18 
SED120 

Sampling Slte 

Silicon, Dssolved 
Sampling Slte 

(uglL, water) 
SWO18 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 

No of Samples Std Deviation 

8 144 
4 3 18 
8 190 

23 2 65 
16 4 95 
7 3 15 
6 118 

No of Samples Std Deviation 

5 1 59 
3 052 

11 3 78 
23 2 93 
23 483 
7 443 
9 4 50 
8 0 08 
1 WA 
6 0.25 
5 0 16 

No ofsamples StdDevtatlon 

9 957 64 
2 417 19 
1 WA 
8 996 71 

10 1141 95 
0 WA 
8 1255 31 

Sillcon, Total 

(u& water) 
(mS/KG, sediments) SWO18 

swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SED009 
SED010 
SEDl 18 

Sampling SRe No d Samples Std Devmtlon 

3 595 34 
2 940 45 
1 WA 
3 591 02 
5 1970 16 
0 WA 
4 145208 
5 189 32 
0 NIA 
4 552 37 

SED120 4 440 72 

Mean 

2.26 
2 Q8 
3 91 
4 26 
4 89 
5 71 
1 72 

- 

Mean 

2 84 
140 
4 95 
442 
3.97 
743 
3.26 
0 26 
004 
0 51 
0 36 

- 

Mean 

6143 33 
7865 00 
3000 00 
629625 
6002 00 

WA 
51 41 2 5  

- 

Mean 

5463 33 
8305 00 
4380 00 
5280 00 
6132 00 

NIA 
4340 00 
380 40 

NIA 
712 50 
661 00 

- 

Maximum Minimum 

4 00 110 
7 70 110 
600 1 00 

10 00 1 80 
18 40 1 00 
10 00 200 
4 00 1 00 

Maximum Minimum 

4 00 110 
200 110 

15 00 1 30 
10 00 1 30 
20 00 1 00 
15 00 2 00 
15 00 1 00 
0 35 0 10 
0 04 004 
0 94 0 31 
0 61 0.28 

Maximum 

7480 00 
8160 00 
3000 00 
751 0 00 
7450 00 

WA 
6140 00 

Minimum 

4450 00 
7570 00 
3000 00 
4430 00 
3720 00 

WA 
2590 00 

Maximurn Minimum 

5920 00 
8970 00 
4380 00 
5960 00 
9070 00 

N/A 
6000 00 
689 00 

NIA 
1320 00 
1190 00 

4790 00 
7640 00 
4380 00 
4890 00 
4110 00 

WA 
2500 00 
241 00 

NIA 
214 00 
168 00 

8TBL2-34 wK3 P8Q811d15 



TABLE 2.34 
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA 

SURFACE-WATER AND SEDIMENT SITES 

A Trace Metals, Surface-Water Sites 

23 Silver, Dissolved 

(ug/L, water) 
Sampling Site 

SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 

Mean - No of Samples Std Deviation Maximum Minimum 

8 
4 
8 

22 
15 
6 
6 

1 94 
3 14 
833 

20 82 
3 16 

37 36 
1 61 

4 29 
5 45 

10 58 
10 67 
5 49 

26 33 
4.22 

6 80 
10 00 
30 00 

100 00 
10 00 

100 00 
6 50 

2 00 
3 00 
240 
2 00 
200 
2 00 
2 00 

Silver, Total 
Sampling Site Mean - No of Samples Std Deviation Maximum Minimum 

(ugL, water) 
(rnS/KG, sediments) SWOl8 

swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SED009 
SEW1 0 
SEDl 18 
SED120 

5 
3 

11 
22 
23 
6 
9 
8 
1 
6 
5 

151 
101 

30 75 
20 77 
2 56 

37 07 
1 30 
0 39 
NIA 
0 71 
100 

3 56 
3 93 

20 59 
10 93 
484 

26 72 
3 76 
0 95 
110 
1 41 
1 55 

5 00 
500 

111 00 
100 00 
10 00 

100 00 
5 00 
1 60 
110 
2 30 
3 10 

2 00 
3 00 
6 00 
2 00 
2 00 
430 
200 
0 55 
110 
044 
0 59 

24 Sodium, Dissoked 
Sampling Sne 

(uak water) 
No ofSamples StdDevlatlon - Mean 

8 3818 38 29800 00 
4 378990 2065000 
6 93181 44 14410000 

22 889894 3904545 
16 1402954 4470000 
6 60306.23 10858333 
6 4941 93 3456667 

Maximum 

37100 00 
261 00 00 

334000 00 
53700 00 
84800 00 

219000 00 
41400 00 

Mnimum 

26000 00 
174OO 00 
97600 00 
20300 00 
22000 00 
58300 00 
30000 00 

. -  
SWOl8 
swo43 
SWO85 
SW086 
SW093 
sw102 
SW118 

Sodium, Total 

(ugL, water) 
(rnS/KG, sediments) SWOl8 

swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SED009 
SED010 
SEDl 18 
SED120 

Sampling Slte No of Samples StdDevlation - Mean Maximum 

36800 00 
1940000 

295000 00 
50600 00 
87400 00 

181 000 00 
51100 00 

298 00 
54 00 

402 00 
742 00 

Minimurn 

29000 00 
1 7800 00 
82700 00 
19200 00 
8800 00 

60200 00 
16000 00 

60 30 
5400 

112 00 
113 00 

5 
3 

10 
22 
23 
6 
9 
8 
1 
6 
5 

2941 43 
89629 

71 325 29 
9560 89 

1824469 
47032.50 
11481 40 

88 46 
N/A 

120 76 
289 05 

32280 00 
18833 33 

1391 20 00 
38072 73 
32330 43 

100900 00 
31 800 00 

15526 
54 00 

233 33 
407 80 
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TABLE 2 34 
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA 

SURFACE-WATE~ AND SEDIMENT SITES 

I 25 

A Trace Metals, Surface-Water Snes 

Strontium, Dissolved 

(ugL, water) 
Sampling Slte 

SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 

Strontium, Total 
Sampling Slte 

(ug/L, water) 
(mg/KG, sediments) SWOl8 

swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SED009 
SED010 
SEDl 18 
SED120 

No o f  Samples Std Deviation 

8 48 21 
3 1 53 
7 259 08 

22 272 92 
16 243 71 
6 308 88 
6 59 43 

No of Samples Std Devlatlon 

5 58 97 
3 153 

10 529 06 
21 275 56 
18 211 92 
6 216 57 
9 149 59 
8 16 88 
1 N/A 
6 14 01 
5 18 90 

26 Thallium, Dissolved 
I Sampling Slte 

(uq/L, water) 
SW018 
swo43 
SW085 
SW086 
swo93 
sw102 
SW118 

No of $amples Std Deviation 

8 131 
4 4.21 
8 103 91 

23 6 35 
15 448 
6 11976 
6 546 

Thallium, Total 
Sampling Sne 

(ug5, water) 
(mgIKG, sediments) SWO18 

swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SED009 
SED01 0 
SEDl 18 
SED120 

No of Samples Std Deviation 

5 1 2 7  
3 0 35 

10 92 98 
23 648 
23 2 94 
6 119 76 
9 077 
8 443 
1 NIA 
6 0 39 
5 0 14 

Mean 

430 88 
237 67 
505 00 
457 55 
590.25 
630 00 
360 83 

- 

Mean 

440 00 
237 67 
769 80 
472 38 
456 11 
645 17 
389 00 
26 71 
15 00 
4635 
4584 

- 

Mean 

2 11 
3 70 

43 05 
5 67 
5.20 

55 67 
3 87 

- 

Mean 

1 76 
1 60 

35 63 
5 73 
284 

55 67 
1 80 
2 05 
0 11 
0 61 
043 

- 

Maximum Minimum 

48000 33600 
23900 23600 

100000 26300 
100000 17000 
100000 24300 
107000 34300 
42200 28900 

Maximum Minimum 

48000 33600 
23900 23600 

177000 321 00 
100000 17200 
100000 14000 
98000 42500 
73900 19000 
49 90 5 50 
15 00 15 00 
74 80 38 10 
64 80 18 50 

500 
10 00 

300 00 
30 00 
15 00 

300 00 
15 00 

Minimurn 

100 
140 
1 00 
1 00 
0 60 
1 00 
1 40 

Maximum Minimum 

400 
200 

300 00 
30 00 
10 00 

300 00 
300 

13 00 
0 11 
1 40 
0 61 

1 00 
140 
100 
100 
1 00 
1 00 
100 
0 27 
0 11 
0 41 
028 
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TABLE 2 34 
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA 

SURFACE-WATER AND SEDIMENT SITES 

A Trace Metals, Surface-Water Sltes 

, 27 Tin, Dissolved 
Sampling Slte 

SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 

(ug/L, water) 
Mean 

21 70 
26 13 
87 50 
64 19 
44 69 
64 73 
21 70 

- Std Deviation 

11 94 
3.35 

30 62 
39.24 
38 97 
40 89 
11 94 

Maximum 

38 90 
30 00 

100 00 
10000 
100 00 
100 00 
38 90 

Minimum 

10 40 
2420 
25 00 
11 00 
11 00 
25 00 
10 40 

No of Samples 

8 
3 
6 

21 
16 
4 
8 

Tin, Total 

( u d ,  water) 
Sampling Slte - Mean 

1708 
26 13 
70 57 
68 41 

144 65 
65 00 
31 09 
7 17 
NIA 

1123 
696 

Std Devtation 

6 55 
3 35 

44 59 
38 43 

464 06 
4062 
27 14 
2 49 
NIA 
743 
543 

No ofsamples Maximum 

24 20 
30 00 

100 00 
100 00 

2000 00 
100 00 
94 60 
10 70 

NIA 
24 90 
14 80 

Minimum 

11 00 
24.20 
0 10 

11 00 
11 00 
25 00 
12 00 
3 70 
NIA 

2 90 
0 08 

(mq/KG, sediments) SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 

I SW118 
SED009 

5 
3 
9 

21 
18 
4 
9 
7 
0 
6 
5 

SED01 0 
SEDl 18 
SED120 

28 Vanadium, Dtssolved 
~Sanpling Slte 

SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 

(ugL, water) 
Mean 

363 
8 93 

28 69 
19 13 
17 13 
37.23 
443 

- No of$amples 

8 
4 
8 

21 
15 
6 
6 

Std Devtatron Maxtmum Minmum 

6 50 200 
25 00 2 00 
50 00 540 

100 00 2 00 
50 00 200 

100 00 600 
8.20 2.00 

2 18 
10 83 
2283 
25 58 
20 61 
37 08 
2 50 

Vanadium, Total 

(ug/L, water) 
(mg/Ko, sediments) SWOl8 

swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SED009 
SED010 
SEDl 18 
SEDl 20 

Sampling Stte Std Devtatlon Minimurn No of Farnples Maximum 

5 
3 

11 
20 
23 
6 
9 
8 
1 
6 
5 

1 65 
2 03 

198.27 
26 61 
59 65 
50 83 

106 61 
843 
NIA 
885 
9 42 

2 74 
433 

1 17.27 
23 85 
44 87 
60 48 
78.21 
16.26 
13 00 
25 07 
25 62 

5 70 
570 

677 00 
10000 
250 00 
140 00 
305 00 
27 60 
13 00 
4240 
37 90 

200 
200 
8 10 
2.10 
390 

10 00 
200 
6 70 

13 00 
17 50 
12 30 
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TABLE 2 34 

SURFACE-WATEd AND SEDIMENT SITES 
SUMMARY STATISTICS - SELFCTED TRACE METALS, OU8 AREA 

A Trace Metals, Surface-Water Sdes 

29 Zinc, Dissolved 
Sampling Stte 

(u&, water) 
SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 

Zinc, Total 

l uaL  water) 
Sampling Sde 

(mg/KG, sediments) SWOl8 
swo43 
SW085 
SW086 
SW093 
sw102 
SW118 
SED009 
SED01 0 
SED1 18 
SED120 

No of Samples 

8 
4 
7 

22 
16 
6 
6 

No of Sgmples 

5 
3 

11 
22 
23 
6 
7 
8 
1 
6 
5 

Std Deviation 

7 91 
230 18 
25 83 
50 77 
70 13 

128 83 
101 76 

Std Devwtion 

8 31 
23 85 

868 94 
331 2 3  
217 95 

1593 00 
140 35 
46 65 

WA 
2283 
21 22 

Mean - 
13 05 

138 35 
26 63 
72.27 
42 77 

133 50 
50 38 

Mean - 
16 42 
23 57 

528 10 
288 91 
204 84 

1052 55 
94 96 
87 49 
2300 
67 15 
80 50 

Maximum 

2700 
483 00 
82 50 

219 00 
297 00 
349 00 
258 00 

Maximum 

24 60 
50 60 

2460 00 
1540 00 
750 00 

4240 00 
380 00 
158 00 
23 00 

111 00 
102 00 

Minimum 

4 30 
10 20 
540 
4 90 
3 00 

16 80 
3 30 

Minimum 

500 
5 50 

45 40 
7.20 

31 00 
41 30 
4 30 

32 10 
23 00 
49.80 
47 40 
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T A ~ L E  2.35 
SUMMARY STATISTICS - SELECTED RADIONUCLIDES, OU8 AREA 

SURFACE-WATER AND SEDIMENT SITES 

GROSS ALPHA - DISSOLVED 
I 

Sanpling SRe 

@cw-waw) SWOl8 
swo43 
SW056 
SW059 
swo84 
SW085 
SW086 
s m 3  
sw102 
SW118 
sw122 
SW124 

GROSS ALPHA - TOTAL 

Sampling Slte 

W-W- SWO18 
(pcvO6.dmlw) swo43 

swo56 
Swo59 
SWO84 
sw085 
SwOe6 
s m 3  
SW1M 
SW118 
sw122 
SW124 
SEDOOQ 
SED01 0 
SEW1 1 
SED012 
SED1 18 
SED120 
SED124 

No of Samples 

2 
4 

13 
13 
7 
1 
9 
6 
2 
6 
7 
2 

No of Samples 

0 
1 

23 
18 
8 
5 

17 
16 
2 
8 
2 
0 
7 
1 
8 
2 
5 
3 
2 

Std Deviation 

2 666 
1 666 
3 829 
4 856 
1 759 

WA 
1 472 
5 989 

16 285 
1454 
3 041 
3 520 

Std Deviation 

WA 
WA 

41 517 
75 954 
9 666 

94 713 
10 069 
20 125 
53 075 
27 325 
0 159 

NIA 
21 881 

NIA 
11 943 

3 54 
9 073 
3549 
3 430 

Mean 

4 810 
3 050 
4 602 
6 321 
4 367 

13 100 
2 492 
6 766 

14 905 
2 935 
4 660 
7 500 

- 

Mean 

WA 
6000 

19.281 
33 516 
6 819 

89 308 
7 450 

18 687 
48 760 
18 028 
2 313 

NIA 
18 489 
10 OOO 
14 567 
26 50 

12 170 
5 936 

11 890 

- 

Maximum 

6 695 
5 500 

16 120 
17 070 
6 781 

13 100 
4 900 

18 860 
26 420 

5 709 
10 000 
10 000 

Maximum 

WA 
6000 

200 000 
310 OOO 
30 400 

240 000 
44 000 
74 970 
86.2QO 
79.000 
2.425 

WA 
67 000 
10 000 
36 000 
29 00 

28 000 
9 551 

14 320 

Minimum 

2 924 
2 000 
0 142 
2 362 
2 000 

13 100 
0 000 
3000 
3 390 
1820 
1183 
5 000 

Minimum 

N/A 
6000 

-0.021 
-0.300 
1800 
8600 
1100 
3 620 

11.230 
-0 004 
2.200 

NIA 
4.200 

10 000 
0400 
24 00 
5.212 
2 457 
9 470 
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TAQLE 2.35 
SUMMARY STATISTICS - SELECTED RADIONUCLIDES, OU8 AREA 

SURFACE-WATER AND SEDIMENT SITES 

GROSS BETA - DISSOLVED 

Sampling Stte 

wn-ww SW018 
swo43 
SWO56 
SW059 
SW084 
SW085 
SW086 
sw093 
sw102 
SW118 
sw122 
SW124 

GROSS BETA - TOTAL 

Sampling Stte 

WM wlr) SW018 
(pcvp8.bnml) swo43 

swo56 
swo59 
SWO84 
swo85 
SW086 
swo93 
sw102 
SW118 
sw122 
SW124 
SEOOOQ 
SED010 
SED01 1 
s m 1 2  
SED118 
SED120 
SED124 

No of Samples 

2 
4 

13 
13 
7 
1 

10 
7 
2 
6 
7 
2 

No ofSamples 

0 
1 

23 
17 
7 
5 

16 
16 
2 
8 
2 
0 
7 
1 
8 
2 
5 
3 
2 

Std Deviation 

3 948 
1977 
2 390 
3 012 
1 960 

NIA 
1 390 
2 938 
0 566 
2 747 

32963 
7 071 

Std Deviation 

NIA 
NIA 

16 517 
81 903 
5 513 

63 060 
6 706 

21 660 
22 917 
36 312 
0 737 

NIA 
5 687 

MA 
10 039 
11 31 
6 199 

124 669 
4 900 

Mean 

8 948 
4 900 
6 062 
4 749 
6 510 

43 300 
5 470 
8 668 

24 300 
4 861 

17 498 
10 000 

- 

Mean - 
NIA 

5000 
12 616 
34 617 
7 969 

61 436 
10 173 
23 129 
37 765 
23 466 
7 921 

NIA 
27 481 
28 000 
20 543 
14 00 

27.396 
96 447 
29 480 

Maximum 

11 740 
7 800 

12290 
11 000 
10 580 
43 300 
7.200 

13 520 
24 700 
10.230 
92 000 
15 000 

Maximum 

NIA 
5000 

79 OOO 
340 000 
19200 

170 000 
33 000 
87 830 
53 970 

110000 
8442 

NIA 
38 000 
28 000 
32000 
22 00 

37 000 
240 400 

32 940 

Minimum 

6 156 
3400 
1 703 

-2 000 
4 780 

43 300 
3 868 
4 701 

23 900 
3 005 
1 825 
5 000 

Minimum 

MA 
5 000 

-0 630 
0.500 
2200 

13 700 
4 700 
7 490 

21 560 
1 792 
7 400 

NIA 
23 030 
28 000 
-0 300 

6 00 
19 790 
23 880 
28 010 
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TABLE 2.36 
SUMMARY STATISTICS - SELECTED WATER QUALITY PARAMETERS, OU8 AREA 

SURFACE-WATER AND SEDIMENT SlTES 

SW-m Sampling Site No of Samples 

SWO18 6 
SED - m$kg 

swo43 
SW085 
SW093 
sw102 
SW118 
SED009 
SED01 0 
SED01 1 
SEDl 18 
SED120 

5 
15 
24 
9 

13 
10 
1 
9 
5 
3 

Std Devlabon 

048 
8 32 

71 31 
2 09 

1 Q  15 
0 67 

107 74 
NIA 

12 21 
1 89 

79 85 

Orthophosphate 

SW018 
swo43 
SW085 
SW093 
SWlO2 
SW118 
SEDOOO 
SEDOl 0 
SEDOl 1 
SEDl 18 
SED120 

7 
2 
0 

12 
1 

10 
0 
0 
0 
0 
0 

0 01 
O W  
NIA 
0 02 
NIA 
002 
NIA 
NIA 
NIA 
NIA 
NIA 

Phosphate 

SW018 
swo43 
sw085 
SW093 
sw102 
SW118 
SED009 
SEDOl 0 
SEW1 1 
SED1 18 
SED120 

0 
2 
0 

11 
1 
4 
0 
0 
0 
0 
0 

NIA 
003 
NIA 
025 
NIA 
0 01 
NIA 
NIA 
NIA 
NIA 
NIA 

M9Ul 

1 60 
7 67 

71 62 
2 98 

18 61 
045 

46 53 
20 00 
563 
346 

77.30 

- 

MOM 

0 05 
0 05 
NIA 
004 
0 0 4  
0 03 
NIA 
NIA 
NIA 
NIA 
NIA 

- 

Men 

NIA 
004 
WA 
0 12 
0 18 
0 02 
NIA 
NIA 
NIA 
NIA 

- 

Maximum 

2 10 
22 14 

247 91 
8 30 

68 62 
1 80 

345 31 
20 00 
38 10 

6.30 
163 00 

W m u m  

0 05 
0 05 
NIA 
0 07 
004 
005  
WA 
NIA 
WA 
NIA 
NIA 

Mawmum 

WA 
008  
W A  
0 84 
0 18 
0 04 
NIA 
NIA 
NIA 
NIA 

NIA NIA 

Mnunum 

0 89 
2 10 

15 00 
040 
4 80 
0 02 
110 

20 00 
0 60 
140 
5.00 

Mtnmum 

0 02 
0 05 
NIA 
0 01 
004 
0 01 
NIA 
NIA 
NIA 
NIA 
tVA 

Mnimum 

NIA 
0 02 
NIA 
0 01 
0 18 
0.01 
NIA 
NIA 
NIA 
NIA 
NIA 
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TABLE 2.36 

SURFACE-WATER AND SEDIMENT SITES 
SUMMARY STATlSTlCS - SELECTED WATER QUALITY PARAMETERS, OU8 AREA 

Phosphorus 

w-my sampl lng Ste 
SED - NIA 

SWOl8 
swo43 
SW085 
SW093 
sw102 
SW118 
SED009 
SED01 0 
SEW1 1 
SED1 18 
SED120 

No ofsamples 

6 
2 
0 

10 
0 
7 
0 
0 
0 
0 
0 

Std Devlabon 

098 
0 01 
NIA 

033 
NIA 
0 01 
NIA 
NIA 
NIA 
NIA 
NIA 

CBOD, 

w-npn samp b n ~ S l t o  No ofsPmW Std Devlebon 
SED - WA 

SWO18 
swo43 
SW085 
sw093 
SWlOZ 
SW118 
SED009 
SED010 
SEW1 1 
SED1 18 
SED120 

Total Organtc Carbon 

w-npn Qmhl stto 
SED = WA 

SWOl8 
S W W  
SW085 
sw093 
sw102 
SW118 
SEW09 
SED010 
SED01 1 
SED118 
SED120 

4 
4 
0 
2 
0 
3 
0 
0 
0 
0 
0 

No ofSemples 

7 
4 
0 
6 
0 
3 
0 
0 
0 
0 
0 

0 52 
14 50 

NIA 
0 07 
NIA 
0 57 
NIA 
NIA 
NIA 
NIA 
NIA 

SaDevCebon 

0 91 
0 41 
NIA 
119 
NIA 
042 
NIA 
NIA 
NIA 
NIA 
NIA 

Mean 

0 17 
0 06 
N/A 
0 18 
NIA 
0 05 
NIA 
NIA 
NIA 
NIA 
NIA 

- 

Mean 

6 28 
16 86 

NIA 
7 55 
NIA 
5 37 
N/A 
NIA 
NIA 
NIA 
NIA 

- 

M.n 

3 70 
3 50 
NIA 
4 08 
NIA 
443 
NIA 
NIA 
NIA 
NIA 
N A  

- 

Mammum 

0 74 
0 07 
NIA 
110 
NIA 
0 06 
M/A 
NIA 
NIA 
NIA 
NIA 

Madmum 

690 
29 50 

N/A 
7 60 
NIA 
600 
N/A 
NIA 
NIA 
NIA 
N/A 

Maximum 

460 
3 90 
NIA 
5 30 
NIA 
4 90 
NIA 
NIA 
NIA 
NIA 
N A  

Mirnmum 

0 05 
0 05 
NIA 
0 01 
NIA 
0 04 
NIA 
NIA 
NIA 
NIA 
NIA 

Minimum 

5 80 
3 80 
NIA 

7 50 
NIA 

4 00 
NIA 
NIA 
N/A 
N/A 
NIA 

Unhnum 

200 
3 10 
NIA 
300 
NIA 
4 10 
N A  
NIA 
NIA 
NIA 
NIA 
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TABLE 2.36 
SUMMARY STATISTICS - SELECTED WATER QUALITY PARAMETERS, OU8 AREA 

SURFACE-WATER AND SEDIMENT SlTES 

011 and Grease 

w-nron sampl Ing ate 
SED-WA 

SWOl8 
swo43 
SW085 
SW093 
sw102 

SED009 
SED01 0 
SED01 1 
SED1 18 
SED120 

swi i a  

Bicarbonate as CaCO, 

SW018 
swo43 
SW085 
SW093 
sw102 
SW118 
S E W 9  
SED010 
SED01 1 
SEDl 18 
SED120 

Sutfate 

w-m samhJ Slte 
SED-WA 

SWOl8 
swo43 
SW085 
swo93 
sw102 
SW118 
SED009 
SED01 0 
SED01 1 
SEDl 18 
SED120 

No ofSamplos 

6 
3 

11 
14 

8 
0 
0 
2 
0 
0 

a 

No ofSamplea 

6 
3 

11 
16 
8 

13 

0 
6 
0 
1 

a 

No of Sempkm 

6 
4 

11 
26 
8 

13 
1 
1 
1 
0 
0 

Std Devlabon 

2 62 
1 03 

96 40 
343 

15446 
325 
NIA 
NIA 

424.26 
NIA 
NIA 

Std Devlabon 

5428 
4486 

226.32 
107 76 
82 83 
74 85 

253 37 
NIA 

1703 08 
NIA 
NIA 

std. Devlahon 

4.24 
15 80 
18.22 
24.26 
49 62 
6 39 
NIA 
NIA 
NIA 
NIA 
NIA 

MWUl 

7 30 
5 87 

30 36 
3 66 

56 74 
5 53 
NIA 
NIA 

1300 00 
NIA 
NIA 

- 

Mean 

227 33 
16333 
342 73 

253 00 
154 00 
333 75 

NIA 
2851 67 

NIA 
270 00 

- 

171 8a 

M- 

34 50 
40 75 
54 18 
34 96 

11825 
1788 

26 00 
173 00 

NIA 
NIA 

- 

289 00 

Maxlmum 

1220 
7 00 

321 00 
11 60 

439 00 

NIA 
NIA 

1600 00 
NIA 
NIA 

8.20 

Maximum 

288 00 
210 00 

lo0000 
310 00 
410 00 
250 00 
620 00 

NIA 
4800 00 

NIA 
270 00 

Manmum 

4020 
54 00 
95 00 

120 00 
219 00 
29 00 

26 00 
173 00 

NIA 
NIA 

289 00 

Mimmum 

5 30 
5 00 
1 00 
0 30 
100 
0 30 
NIA 
NIA 

1000 00 
NIA 
NIA 

Mdmum 

14500 
121 00 
130 00 
50 00 

120 00 
57 00 

100 00 
NIA 

44000 
NIA 

270 00 

Minhnum 

29 00 
I 8  00 
28 00 
800 

61 00 
900 

289 00 
26 00 

173 00 
NIA 
NIA 



TABLE 2.36 
SUMMARY STATISTICS - SELECTED WATER QUALITY PARAMETERS, OU8 AREA 

SURFACE-WATER AND SEDIMENT SITES 

Chlonde 

Sw-npn sampllnsslte 
SED I FYA 

SWO18 
swo43 
SW085 
SW093 
sw102 
SW118 
SEW09 
SED010 
SEW1 1 
SEDl 18 
SED1 20 

Fluoride, Soluble 

Sw-npn -nPh l  sit0 
SED - FYA 

SWOl8 
swo43 
SW085 
sw102 
SW118 
SEW09 
SED010 
SEW1 1 
SEDl 18 
SED120 

Total Dissolved Solids 

m-w samh site 
SED I FYA 

SWOl8 
swo43 
SW085 
SW093 
sw102 
SW118 

No of Samples 

5 
4 

11 
26 
8 

13 
1 
1 
1 
0 
0 

No of Samdea 

6 
3 
0 
2 
6 
0 
0 
0 
0 
0 

Std Devlebon 

10 79 
6 17 

22 78 
31 56 
38 37 
23 42 

NIA 
NIA 
NIA 
WA 
NIA 

Std Devletlon 

0 06 
004 
NIA 
0 04 
0 05 
WA 
NIA 
NIA 
NIA 
WA 

MOUl 

54 24 
22.23 
43 08 
40 37 
74 41 
38 57 

139 00 
11 00 

210 00 
NIA 
NIA 

- 

MO0Ul 

0 54 
0 31 
NIA 
077 
046 
N/A 
NIA 
NIA 
NIA 
NIA 

- 

NoofSamplea StdDoVlebon % 
6 1909 36900 
4 85.09 339.50 

11 30097 73727 
26 17662 31688 
7 191.17 57414 

13 8919 25908 

NoofSamplea StdDevInbon M.w 
0 NIA NIA 
0 NIA NIA 
1 NIA 163000 
0 NIA NIA 
1 WA 101900 

Mauamum 

67 00 
26 00 
85 00 

160 00 
142 00 
83 00 

139 00 
11 00 

210 00 
NIA 
NIA 

Maximum 

064 
0 36 
NIA 
0 80 
053 
NIA 
NIA 
NIA 
NIA 
WA 

Maxmum 

396 00 
450 00 

1500 00 
680 00 
910 00 
372 00 

MIDdmum 

NIA 
NIA 

163000 
NIA 

1019 00 
0 MA NIA NIA 

Mirumum 

40 30 
13 00 
10 00 
8 00 

22 00 
1700 

139 00 
11 00 

210 00 
NIA 
NIA 

Minimum 

048 
0.28 
NIA 
0 74 
0 39 
NIA 
NIA 
NIA 
NIA 
NIA 

Minimum 

350 00 
258 00 
440 00 
100 00 
290 00 
130 00 

M i m m  

NIA 
NIA 

163000 
NIA 

1019 00 
NIA 

k o 4 d 4  



TABLE 237 

IHSS CLUSTERS AND CONSTITUENTS FOR 
SURFACEWATER AND SEDIMENT ANALYSIS 

135 kBG North Walnut Creek 
150.2 A North Walnut Creek 

I 150 7 A North Walnut Cretk 
151 D Nortb Walnut Creek 
188 C North Walnutcnek 
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3.0 ROCKY FLATS PLANT CHEMICAL SPECIFIC BENCHMARKS 

Tables 3.1 through 3.4 provide a p r e w  identtficatton of potenhal Chemcal-specrfic 
Benchmarks for groundwater and surface water at RFP Chemical-spec& Benchmarks for sod 
have not been developed at this tune EPA anaiflcal methods and detectton h i t s  have been 
spectfied for sod analyses to o b w  data of the hghest quahty with the lowest possible detecbon 

hits The Benchmarks mcluded m thu secoon were developed for the entue Rocky Flats Plant 
site and are not speclfic to OU8 Site specfic ARARs wdl be developed as the mual step of 

the Correcove Measures Study for OU8 As vahdated data become avadable Erom RFI/RI 

mvesogaoons o b w e d  pursuant to thu Work Plan, the Benchmarks WIU be reevaluated 111 

accordance wrth Chapter Three, Part 15 of the JAG (DOE, 1991) The site-wide Benchmarks 

, 
,. 

I included 111 thrs work plan are not mtended for use UI estabhshmg cleanup goals, however, they 
vvlll be used to estabhsh RFI/RI anaiyt~cal detectton hits Cleanup cntem for OU8 wdl be slte 

speafic and shall be based on results of an enmnmental and human-based RE& Assessment 

The Colorado Department of Health and the Envuonmental protechon Agency have advanced 
the concept of estabhhmg AR4Rs on a site-wde (all Rocky Flats OUs) baas The DOE, on 

the other hand, beheves that ARARS should be estabhshed on a site- (OU-) speclfic bass so that 

OU-specific knowledge and mdmdual ate charactemucs can be considered rn the process. Thrs 
OU by OU approach 1s consstent wth the NCP and EPA grudance. In order to meet the 
agenaes needs, a hst of Chemcal Speclfrc Benchmarks has been developed "hu IS a master 

hst of possible contammants whxh may be present across the entue Rocky Flats Plant slte This 

3- 1 
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hst provides identsficabon of the compound, a llstmg of federal and state regulatlons that may 
apply to that compound, the Pracucal Quanutauon b i t  (PQL), whch 1s the level at whch the 

amount of analyte can be relrably measured, and the method of analyss whch the PQL is based 

upon 

In some cases the b h m u m  Detecbon Lunit (MDL) is b t e d  instead of the PQL The MDL 1s 

the lowest concentrauon at whch the analyte can be detected but not necessarrly measured. 

Rocky Flats has been followmg the hlstorrcal CERCLA/RCRA procedure of utdmng transihond 
EPA Contract Laboratory Program (CLP) Routme Analy~cal Servrce (RAS) protocol for Phase 
1 study This methodology is described as a managed approach whereby 

1 The benchmark table wdl be used rn the Phase I lnvesttgatlons 111 conjunctton wth 
the UP-RAS analytscal methods to scope the mtud RFYRI mvestlganon'. 

2. Followmg receipt and analysrs of a l l  fEld mvesbgatlon data, a weight-of-evidence 
evaluauon wdl be used to assess the adequacy of the analy~cal program relame 

I to study objecbves2. 

' UP-RAS methods a~ the workhses of the hazarQus waste ladustry Cokavely,  a full CLP-RAs surte 
tncludes 126 orgame (and a speafied number of Tentauvely IdenMied Compounds (TICS), and 25 lfm88~1c 
cOmpOundS standard xadmdmmby a n a l p  mcludes 12 radlo~topes These braad-brush methods 
provide a reasonable trade-off bemeen speclfrcrty (the numbes of compounds detectable) and scns~t~wty 
~deteawn hut)  It IS standardpracuce to ualae U P - U  methods m the first phase of a study Wbae 
contarmnant idenUfka~on IS eqhamed more than quanutahon Followmg rdeahfkatum of c0n-t~ 
of coocern, follow up samphg and analysis wtb a mam sensltrve method can be performed rf quanutauan 
IS stlll an issue lhs step-wrsemechablogy was used m the OU1881 €Ulade phase III study and the 
OU2 903 Pad and East Treacbts, Wast II study 
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3 If the weight-of-evidence evaluabon suggests that a pmcular compound or group 
of compounds warrant further assessment at lower quanuwon hmits, then follow 
up samphg and analysls w~th Spec~al Analyt~cd Services (SAS) will be 
perfomed as necessary 

Site-wlde Benchmarks represented 111 Table 3.1 through 3.4 were developed from the followmg 

SOufCes' 

0 CDH, Water Quality Control Cornmsslon (WQCC), groundwater standards; 

0 Safe Drrnkrng Water Act, Maxtmum Contamrnant Levels (MCLs), surface water 
and groundwater; 

e Clean Water Act (CWA), Ambient Water Quallty Cntena (AWQC), potenlu.l.ly 
apphcable to surface water and groundwater, 

0 RCRA, Subpart F, Groundwater Concentrmon Lmts (40 CFR 264.94), 
groundwater standards, and 

0 CDH, WQCC proposed statewde and classdied groundwater area standards. 

In rnstances where Benchmarks have not been proposed for a pmcular chemical or for a 
pmcular type of mvesugauve method, EG&G's General Radmchemmy and Routme Analyt~cal 

Services Protocol (GRRASP) or other appropriate laboratory procedures wdl be comdered as 

the pracUcal quanutauon h i t s  and wdl be applled 

3-3 
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4.0 RCRA FACILITY INVESTIGA"I0IWREMEDIAL INVESTIGATION TASKS 

4 1 TASK 1 - PROJECT PLANNING 

Project planntng wdl mclude numerous achwues as part of the unplementaaon of the Wase I 

RFWRI for OU8 m ad&uon to those outlmed m ttuS Work Plan. Act~mt~es under@ken for 
development of thrs Work Plan has mcluded Ilewews of prevlous mvestlgatlons and ate 
charactemwon data, hstoncal aeml photographs and maps, evdwon qexxstmg data, and 
rewew of other related documents. Results of ths rewew are presented m Secuon 2.0 of thts 
Work Plan. Ad&tlonally, results of ths  rewew have been uttlized M developmg &?chon 3.0 - 
Chemcal-Specrfic Benchmarks, Secbon 5.0 - DQos, and %on 6.0 - FSP. mor to field 
uIVeSQgahOnS, it 1s necessary to complete the rewew of the existmg data, mcludmg plant records 
and plans, avadable 8w1181 photographs, and new data whch will become available after 

preparabon of thrs Work Plan. 

Ongomg site stu&es at RFP of surface water and sedments, gmundwater, geology, background 
geochemh-y, and amhent air may promde data that have beamg on the mvemgauons in the 

700 area These data WIU be compiled and evaluated d m g  the profict planntng act~v~t~es. Data 

from mvesbgmons at overlappmg OUs (e.g., OU4,6,9, 10, and 14) wdl also be rewewed. If 
avarlable data from ongomg mveshgmom meet the requvements of the Phase I FSP, the samples 
proposed m Section 6.0 need not be collected agam. 

It IS mportant to emphasize that project planrung and COordmahon will be requved throughout 
unplementauon and duration of the Work Plan to accommodate any unforeseen developments. 
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Two project plaMtng documents, one mcluded m thrs work plan, have been prepared for the 

OU12 RFYRI as requved by the IAG. The FSP mcluded m thrs document presents the locahons, 

me&% and frequency of samplrng efforts. The second document r e q m d  by the IAG IS a 

Samphg and Analysu Plan (SAP) whch d u d e s  a QAPjP and SOPs for al l  field actIwtIes 
A slte-wde SAP has been prepared for the RFP, and LS currently bemg revmed 111 accordance 

wth the IAG. QA procedms and SOPs that are used specifically for OU8 8ce referenced m thn 

work plan. Any deviauons fiom the QAPjj or SOPs are documented as QA Addenda m Sechon 
10.0 of thu work plan, or as Document Change Nohw (DCNs) to the SOPs. 

4.2 TASK 2 - COMMUNITY RELATIONS 

In accordarm wth the IAG, the RFP has developed a Commumty Relat~ons plan (CRP) to 

mfom and actively involve the pubhc ill decsion-makmg as it relates to enwonmeIItal 

restoraton actmhes. 'Ihts CRP meets the reqmements of all OUs. The vehicle for the pubhc 

mvolvement m the RFI/RI process IS through the Techcal Rewew Group process. The CRP 

addresses the needs and concerns of the surrounding commUnitteS as identrfied through mteMews 
wth federal, state, and local elected o f f i w ,  busmesses; medical profesaonals; educational 

representatwes, mtemt groups; m a  and wdents adjacent to the RFP. 

Current commuDlty relations activiws concerning environmental restoration include parhcipahon 

by RFP represenmves 111 informat~onal workshops; presentahons at meetmgs of the Rocky Flats 
Envmnmental Momtomg Council: briefings for atizenS, busmesses, and syrroundmg 

commumhes on enwonmental restoration and mmtonng mvim; and public comment 
opportmhes on vanous Enmnmental Management (EM) Program plans and achons. RFP 
personnel involve several s p m l  rnterest groups 111 decrslons that pertam to enmnmental 
restomon achwties, rncludmg the Rocky mats Cleanup Commrsslon, the reaplent of the EPA 

Techcal Amstant Grant 

4-2 
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In adhhon, a Speakers' Bureau program provldes RFP speakers to aylc groups and educatlon 
organmmons, and a pubbc tours program allows the pubhc to wit the RFP. The RFP also 

produces fact sheets and pen& updates on enwonmental restorauon act~yltles for publrc 
mfomahon and responds to numerous pubhc urqurnes regatdrng the RFP. 

4.3 TASK 3 - FIELD INVEsIlGATION 

Phase I field mves&gabons wdl be conducted at the MSSs m the 700 Area to collect samples 
and data concemg the nature and extent of c o n m o n ,  If any, at each site. The data and 
sample results will be used to meet the objecuves and data needs described m Secbon 5.0 of tlus 
Work Plan and support the Phase I EE and Phase I Human Health Risk Assessment ("RA). 

Ad&tlonal stage(s) of tnvestigahon may be r e q m d  depending on the results from 
unplementatlon of the mtul stages m this Work Plan. 

Several types of staged actlvlbes are planaed to be performed dumg the Phase I RFVRI field- 

mveshgahon: coordim&on wth RFP departments and engureering remew, ate screenrng 

and mvsbgmons, media sarnphg, mtallmon of sod bomgs, leachabrlity tests, vadose mne 

mvestlgatrons, and groundwam well installahon and momtomg. Screerung mnws mclude 
vlsual mpections, radiological surveys, orgmc vapor measurements using portable instruments, 
rad~olog~cal screemg of borehole samples, and soil-gas surveys. W p h g  actlnties rnclude 
surface soil sampling, subsurface sampling m g  test bomgs, saturated zone samphg, surface 

water sampling, and sedment mmplmg. 

Twenty-four MsSs have been lncluded m OU8 m the 700 Area. These MSSs have been 
grouped mto three groups based on the contammaut source type and release mechanism of the 
sites. Because of the diverse n8ture of the IHSS groups, the Phase I field investigatrons for each 
group vvlll be Mexent. Spec& field act~vltles are described 111 the Phase I FSP m Sectlon 6.0 

of this Work Plan. 

0pablewtNO.a 4-3 - 1.1992 
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TASK 4 - SAMPLE ANALYSIS AND DATA VALIDATION 

Samples collected during the Phase I field mvesugatton will be analyzed for the parameters 
spe&ed m the FSP as described rn Secbon 6.0. AnalyUcal procedms d be completed III 

accordance mth the ER Program QAPjP. Pr~ject-specifi~ qualtty assurance (QA) reqwements 

are mcluded IXI the Quality Assurance Addendum (QAA), &chon 10.0 of ths Work Plan. 

Secuon 6.0 of thtr Work Plan contatns Phase I analyhcal requuements, as well as sample 

contamen, pEesenr&on and holdmg tunes, and field qualtty control (QC) reqwrements. Samples 

collected for thtr Work Plan unll be analyzed by an RFT contract laboratory. 

Phase I data wdl be rewewed and checked accordmg to the @dehes m the QAPjj and the Data 
Vahdahon Functtonal Guidelines. These documents state that the results of data miew and 

vahdaoon actrwhes will be documented IXI data validabon reports. 

4 5 TASK 5 - DATA EVALUATION 

Data collected dunng the Phase I RFURI wsll be mcorporated into the exlsbng RFEDS database 

wth data from mveshgmons at other Ous. The data will be used to better define ste 

charactensbcs, source charactensbcs, the name and extent of contarmnatlon, to support the 

Human Health W Assessment and Enwonmental Evaluat~on, and to evaluate potentul remedud 

altemauves. Screemg data will be collected and stored on mdependent databases and wdl be 

aansformed to the RFEDS database when appropriate. 

4.5.1 Site (2hamtemaon 

The data collected durrng the Phase I RI wrll be evaluated to identrfy potential sources of 
contanunahon at the IHSSs. Potentul sources rnclude wastes cllsposed at the sites and off-ate 
soulrces located topographcally and/or hydrauhcally upgradient of the sites. Analytrcal data from 

opanblcUdtNo.8 4-4 Dscarba I, 1992 
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I sod and sedunent samphg at the stes wdl be used to charactem the nature, lateral and verhcal 

extent, and volume of source mater&, If present. 

Geolog~c and hydrogeolop data wdl be used to develop ste maps and cross sect~ons At MSSs 
where boreholes and/or momtomg wells a~ planned to be mulled, geolosc data wdl be used 
to evaluate the stratqpphy of the alluvium and colluvium at each ate Where the installatton 
of borehole or monitomg wells 1s suffictent to penetrate bedrock, the depth and litholog~c type 
of the bedrock wdl be detemmed. 

Hydrogeolog~c data collected from this mvesugmon and from other pwously (or concurrently, 
If avatlable) conducted studm will be used to chamterm the unconfined aqufer gradmnt and 
water table d i g u m o n  at the IHSSs, These data will mlude mformation about the followrag: 

I 

0 Hydrostrattgraphc charactemcs of ufllts present 

0 Hydraulic gradients; and 

0 Water table depth and configwatlon. 

To charactem the general groundwater flow regme wrthtn and adjacent to the IHSSs, 

groundwater flow modelmg at an appropriate scale may be conducted. Pnor to lnrtlabng any fate 

and transport modehg efforts, a tecbntcal memorandum will be subnutted as per Attachment 2, 

Secbon VII.D.l.b., of the IAG. This tecbntcal memorandum Wiil dambe the models wtuch will 

be utrltzed and lnclude a summary of those data whtch will be modeled. 

To characterize the general surface-water system of OU8, a regonal scale surface-water flow and 
transport model may be developed. W h e ~  requmd, MSS speclfic flow and traasport models 

may be developed and integrated to the reg~onal scale model. Details will be dsussed in a 
techn~cal memorandum pnor to its unplemenmon. 0 

4-5 
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Data collected d m g  surface water and sedrment samplmg, mcluding background samplmg, wrll 

be used to Characterize the 700 Area 

Surficlal soils and matemils (Le., concrete, asphalt, gravel, backfii etc.) covemg each EISS will 

be descnbed and charactemd based on d t s  of mvagahons rn Stages 2,3,4, and 5. Dunng 
Stage 1, the pamg and construcuon hulmy of the MSS will be researched pnor to unplementmg 
mvesttgahon and samplmg acuwt~es. Results of ate screemg rnvestqahon (Le., radtation 

surveys, sod-gas, as verhcal depth (soil) profile sampling, pavement samplmg, etc.) will be 
evaluated and descrrbed usmg approveti SOPS. C-on WIU urclude deSmph0~ of the 

lateral and verhcal extent of the soils and mateads lncludtng con taminatton type and 

concentmuons p m n t  pn>xunity, mobiltty, and potenhal impacts to s u r f d  soil (and 

materrals), surface water, sediments, vridose zone and the saturated zone (groundwater) will be 

evaluated and results presented m the ' I 'ec~cal Memoranda followmg each investigation stage. 
a 

In addmon to a -on Of mVeShgabOn results; tables, figures, and maps depictmg the location 
and extent of surveys and samphg ntes will be prowded. Wonale and recomm~dat~ons for 
subsequent mveshgatrons and target ccmtarmnants wdl be presented. 

4.5.2 Nature and Extent of Contamtauttion 

Graphwil and, where appropriate, stsitrsttcal methods will be used to idem@ chemical and 

radtoachve contammints present m the sod, sedunent, surface water, and groundwarn and to 
estunate the concentmuons and dtstnbuuons of the contammnts. Results of samplmg will be 
compared wth results of the ongomg background geochemxc8.l c- 'on to assess the 

chemical concenmons above background levels. Products of ths analysls may mclude isopleth 

maps, cross sectrolls and profrles, che~mcal tables, and statistical results. 
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Atmosphenc transport 1s charactenzed by short rmgrahon tunes, relatrvely large amas of 
exposure, and an &&ty to mugate the potentsal consequences of a contauunant release once 
it occurs. As such, effechve aw pathway contaminant control wrll emphasm source ermsstoLls 

reduchon and contauunent pnor to atmosphenc release. Convenbomd technologm that may be 
employed dunng OU8 Work Plan unpkmenQ&on to suppress fQytIve dust and volahle orgatllc 

emsuons mclude apphcauon of water sprays, surfactants, or dust suppressants and mstalhon 
of wmd-scmlls or membrane c o v e ~ g s  Such methods will be apphed when personnel 
protecbon momtonng (as unplemented Bccotding to the Site-Specific Health and Safety Plan) 
mhcates the need for mitIgahve achon dmng Work Plan mplementat~on. 

Au dlsperslon modelmg may also be conducted and will be discussed m a tecbrucal 0 
memorandum pnor to its unplementahon. 

4 6 TASK 6 - PHASE I BASELINE RISK ASSESSMENT 

Usrng exlstrng data and data collected dunng the tasks descrrbed above, a Phase I b a s e h  rrsk 
assessment wdl be prepared as r e q m d  by the JAG, for OU8 to evaluate the potentxal nslcs to 

pubhc health and the enmnment 111 the absence of remedud acuon. Tbe Phase I basehe nsk 

assessment wdl prowde the baas for detemmhg whether ad&tional inve&gaons are necessary 
at the MSSs and whether remedud actions are necessary. 

I. 
The trsk assessment wdl be accomphhed in four general steps: 

0 Identtfcauon of chemcals of concern; 
0 Exposure assessment; 
0 Toxlclty assessment; and 

0 Rtsk characternon. 
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The Phase I mk assessment udl address the potentnl pubhc health and enwonmental unpacts 
assocmted wth the site under the no acuon altemabve (no rem- amon taken) based on the 

data avadable "hI,S assessment WIU aid 111 the prelunmuy m e m g  ute remedm based on the 

contammints of concern and the enwonmental medm 8ssoc18ted with potenml risks to pubhc 
health and the e n m m n e n t  

The obpchves and description of work for each risk assessment step are described rn detal rn 
the Human Health Risk Assessment Plan for OU8, Section 8.0 of this Work Plan. The 

Envuonmental E v a l w o n  for OU8 IS Section 9.0 of this Work Plan. 

4.7 TASK 7 - DEVELOPMENT, SCREENING, AND DETAILED ANALYSIS OF 
REMEDI.AK,ALTERNATIvEs 

Remedud acQon altenrattves Rflect remedud amon objecttves aimed at protecbng human health 
and the enmnment and should specify contammnts, exposure routes and receptors, and a 

pre-ary r e m e w o n  goal (e.g., 811 acceptable Contarmnsnt range). 

4 7.1 Remedal Altematwes, Development and Screemug 

T ~ I S  secaon identifies potentd technolog~es appkable to remediation of contammated surfictal 
matenals he., s ~ i w d  soils, arhfmal €Ill, and alluvium), vadose zone, surface water, saturated 

zone (groundwater), and sediments. The identified technolog~es are. based on the prehminary ate 
charactemaQon descnbed ~II &mons 2.3, 2.4, and 2.5. Idenhficauon and smemg of 
technolopes and assembling an hhal  screemng of alrema&w will be conducted simultaneously 
wth the Phase I RFI/€U However, mvemgmon of this OU is in its early stages; thus, remedial 

altemat~ves are only bnefly =viewed in this sechon. A mOze &Wed evalmon of the remedial 
altematrves for OU8 wdl be performed as results are obtained dunng lmplementatton of the 

PhaseIRFI/RL 
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OU8 1s a jomt lead CERCLA operable untt mvolvmg the CDH and EPA (CDH handles dspute 

resolution (DOE, 1991, Table 3) and as such the processes employed to develop and evaluate 
alternatives for OU8 are o u h e d  m Gurdance for Conductuw Remedud Invesuaations and 
Feasibhtv Studw IJnder CERCLA @PA, 1988a). As stated 111 the IAG, general compliance 

wth both RCRA and CEiRCLA rs r e q m d  for this OU. However, the outhue presented m the 
CERUA Gurdebes provdes the greatest &tad for selection of mmedtal altematwes. 

The steps followed to develop prehmhuy remew dtemahws for OU8 are as follows: 

1 Develop remedd achon obptives specifyrng exposure pathways and prelMinary 
remeduuion goals that pemut a range of wtment and containment altemauves 
to be developed for sources and soils on the basu of chermcal-specific 
benchmarks and ate-specrfic risk-nUed factors. These goals will be developed 
as ate c-on data and information from the BRA become available. 

2. Develop a list of acttons (such as contmment, treatment, and/or removal) 
appropmte for surfhal sods (and materrals), vadose zone, saburated zone 
(groundwater), surface water and sedunents, and air at OU8 that may be 
mplemented to saw the obJectlves dew ur the prewous step. These d o n s  
we generally referred to as "general response acuons" in EPA pdelines. 

3. Identdy and screen technology groups for each general respom actton. General 
response actions can each be further defined to include groups of technologus by 
whch an actton can be accomphshed. Screentng will elinmate those groups that 
m not t echa l ly  feaslble at the ate. 

4 Idenufy and evaluate process ophons for each technology p u p  to select a process 
optlon =presentmg each technology p u p  under comdenmon. Although specific 
process opbons are selected to represent a technology group for alternative 
development and evalmon, these processes are mtended to represent the broader 
range of options within a g e d  technology group. 

5. Assemble the selected representative technologxs mto site closure and correchve 
actlon altematwes for the surflclal soils (and matenab), vadose zone, satutated 
zone (groundwater), surface water and sediments, and au  of the MSS ams of 
OU8 that represent a range of treatment and containment combm&ons, as 
appropnate. 
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Screen the assembled altermmves a g m  the short- and long-term aspects of three 
broad mtem: effecttveness, mplementab&ty, and cost. Because the smelling 
evaluatlon reduces the number of alternatives that wdl undergo thorough and 
extemve analyses, altematwes wdl be evaluated m less detail than subsequent 
evaluahons. 

sedlon No 
OperableUmtNo 8 PaIF 10 of m2c, f o / l d +  

6 

7. Develop prel.mmary cancer nsk-based remedud -on go& for affected medm 
preluninary remedral acuon goals will be apphed as performance obp%ves for 
e v a l w g  the effectiveness of specific technology pn>cesses identtfied as 
candidate components of -le remedd action altematms. As the CMWS 
evolves, prelmnary remediatton goals may be rewed. 

Detemnmg the effecuveness of alternatives mvolves an evalu8tloI1 of the promon of human 

health and the enmnment achieved by a mmedul mon durrng constNctlon and mpiemenmon 
and after the response objectrves have been met. Evaluation of short-term effectxveness ls based 

on protectlon of the commmty and workers, unpacts to the enmnment, and the m e  r e q m d  

to meet remedud response objechves. Long-term effectweness addmses the risk remaining to 

human health and the envuonment. It IS based on the percentage of permanent -on, 
decI.eased mobdity, andor reduction m volume of toric compounds achieved after response 
ObjeChVeS have been met. 

0 

ImplementabWy IS a measure of both the technical and admini.ctrah 've feasibility of  constmctmg, 

operatmg, and mmtamng a rem& action altemahve. It is used durrng scmemg to evaluate 
the combinatroas of process opuons wth xespect to the slte-speclfic con&Qons. Techcal 

feasibhty refers to the abhty to construct, m W l y  operate, and comply wth acbon-specific 

(technology-spec&) requvements m order to complete the remedml actton. AdmmiSb.atrve 
feasibhty refers to the ability to obtain requmd permits and approvals; to obtatn the necessary 

semces and capaaty for treatment, storage, and drsposal of hazardous wastes; and to obtam 
essenhd eqwpment and tecbcd experhse. 
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Cost estunates for screerung wdl be denved from cost curves, genenc umt costs, vendor 
mformatlon, conventlonal cost esmamg gmdes, and pnor estunates made for 511151183 mtes at 
RFP, with rnoddiiatlons made for ament RFP con&tlons. estrmates are not necessary. 
However, the cost estunates for comp8flson and screerung will have the same relauve accuracy. 
The cost estmatmg procedures used d m g  screemg are slmllar to those that will be used dunng 
the later detailed altematms analyses. However, the later dew analyas will receive more rn- 
depth and detailed esbmates for the components of each alternative. The saeemg cost esttmates 
wrll mclude capital, operatmg, and mamtenance costs. The operatmg and mmtenance costs will 

be calculated for the hfetune of the treatment opemUons at the ate. Present worth cost analysu 
wdl be used to make the costs for the vanous altematwes comparable. 

700 Ana EffWhVe hk. 

Alternatlves wtb the most favorable results from the compoate evaluabon will be retamed for 
further scrutmy durrag the detailed analyss. Not more than ten alternatives will be retained for 
demled aualyss (mcludmg contslament and no e o n ) .  At that me, it may be detemuned that 

ad&tlonal ste-spec& infomatton or technology-specific matabiiity stu&es are necessary for 
an objectlve detaded d y m .  It wiU also be necessary to iden* and venfy the amon-speafic 
ARARs for each dternahve. 

The Phase I RFWRI Work Plan ident&s the appropmte level of altematives analyses and 
mvolves hsmg general response actions most apphcable to the type of ate under rnvemgmon. 
General response mons are broadly defmd as those that may satisfy the obpbves for 
remedmhon defmed for OU8. Those objecttves mclude the protechon of human health and the 
enwonment from rngmon, dermal contact, or mhalahon of contammants that may be present 
m the surfihal sods (and mater&). vadose zone, saturated zone (groundwater), surface water 
and sedments, and au in the OU8 area through remedmhon. Table 4.1 provides a ltst and 
descnptron of general response actlons and typical technolog~es assocnted wtb mnedhng 

surflclal soils (and materrals), wastes, vadose zone, saturated zone, surface water and Sedimsnts, 
and au. Table 4.1 also rncludes a general statement regardmg the applicability of the general 
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response actaon to potential exposure pathways. Not all of the altematwe response actaons and 
typical technolopes lwed may be appropmte for the IHSS areas of OUS. Some wdl be rejected 
durrng the screening of alternatives. 

The response act~ons outltned 111 Table 4.1 must be appbed to the potentad exposm pathways 
that wdl be idenbfiid for OU8. The response mons may prow& control over all or some of 
the potenw pathways. Parhally-effemve response act~ons can be combined to form 
complementary sets of response actions that control all pathways. 

In general terms, potenfad human exposure may be avoided by preventton of contam!nant release, 
transport, and/or contact. Thus, applicatton of the response acbons may be c o n s i h d  at three 
merent  pomts 111 each potenmil exposure pathway: (1) at the pomt where the contarmnant could 

be released from the source, (2) in the transport me&- and (3) at the pomt where contact with 

the released wn-t could be prevented. 

1 0 
\ 

I 

W e  the idenafication of geneail response acttons 1s discussed above, the selection of the most 
appropmte actron or c o m b m o n  of acttons 1s not warranted at thzs tune. Site md contammnt 
data are not suffiaent to tlllttate the remedud altematwes screemg process. Phase I will 

generate data (Table 4.2) necessary to characterize the nature and extent of contammaUon and 
wdl evaluate the mpact of OUS on sudace water, groundwater, as, the environment, and biota, 

111 addItaon to charactemmg potenrral contarmnant rmgratlon pathways. Data obtained from these 
mvesbgattons wdl: 

0 Describe the physical charactembcs of the ate; 

0 Define sources of contamtnatlon; 

0 Determtne the nature and extent of c o n m t t o n  in surficial soil (and materials), 
vadose zone, saturated zone (groundwater), surface water and sedunents, and au; 
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I e Desmbe contammint fate and transpoG and 

Desmbe receptors. 

These data wrll provide mformauon for the prelunmary screerung of altemauves and a thorough, 

comparahve evaluatron of the techologm wth respect to mplementabdity, effechveness, and 

cost. Thu mformatton wdl allow for domed decrsions to be made wth respect to the selection 
of preferred technologm. The FSP 1 ~ 1  Secbon 6.0 describes the methodology that wiU be 
followed to o b m  the requmd informauon for the Phase I RFARI c-bon. 

4.7.2 Detaded Analysls of Remedud AlterzWves 

(0 The detailed analysls of each alternahve will be performed when sufficrent data 8tp: generated. 

The detailed analyss and selecaon of altematives 1s not a final dewon-makmg process; rather, 
it 1s the process of analyzmg and companng relevant mformabon m order to select a prefened 

remedd achon. In 8ccofd8nce wth the NCP, contamment technologm will generally be 
appropnate remedm for wastes that pose a Rhhvely low-level threat or where treatment 1s 

mpracucable (EPA, 1991). Each appropnate alternative will be assessed m terms of me 
evaluatron cnm and the assessments will be compared to idenbfy the key attributes among the 
altemaaves. Assessment based on the m e  evaluation critena is necessary for the Correcttve 

Measure Study (CMS) and the subsequent Correcbve Action m i o n  (CAD)/Record of Deanon 
(ROD). The m e  evduahon &tetra are as follows: 

\ 

(‘0 

1. Overall protechon of human health and the environment; 

2. ARARS; 

3. Long-term effecbveness and permanence; 

4. Reducuon of toxmty, mobbty, or volume; 

5. Short-term effectweness; 
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6 Impiementabiitly ; 

7 Cost; 

8 State acceptance; and 

9 Commumty acceptance. 

These cntem are described 111 recently rewed pdeh prowded 111 the NCP. The first two 

cntena are considered threshold cr~terxa because they must be evaluated before further 
considerabon of the rematnmg cnterra The next five Crrtena 8 ~ e  consrded the pnmary 

b h a n g  cnterra (per NCP) on whmch the analym is based. The f d  two cntena are modifying 

crrterra to be addressed d m g  the final dectsion-makmg process after COmpletiO~ of the CMSIFS. 

4.8 TASK 8 - TREATABILITY !3TUDIEWILO" TESTING 

This task rncludes efforts to prow& techcal support m the form of bench scale and/or ptlot- 

I study treatabihty tests to the RocQ Flats Plant ER Program m the event that treatability stu- 

are necessary or appmpnate to support the OU8 RFYRI, EGBiG has prepared a e-wde 
Treatabhty Studties Plan which addresses this task. The treatability studies at OU1 and OU2, 
wrll be ublrzed as appmprxate for OU8. 

Treatability stud~es are conducted primarily to: (1) provide &jient data to allow treatment 

alternat~ves to be fully developed and evaluated d m g  the d e a d  analyms and to support the 

design of a selected remedial alternative; and (2) redwe cost and pedormance umertam * tw for 
treatment alternatves to acceptable levels so that a remedy can be selected. Treatability study 

reqmments are generated d m g  the development and screening of remedml alternatives and 
mclude al l  avahble data from the current study as well as pnor studaes. 
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Numerous technolops that appear to be potentaally apphcable for treaturg OU8 vvlll be screened 
for treatabhty testmg. The technologes selected for scnxnmg will be h i t e d  to those already 

commercially estabhshed or whlch have demonstrated potenbal for processrng spent solvents, 

rahonuchdes, ob,  and sunilar contammants. Ad&taonally, the techtlologks considered wdl be 
reqwred to be readrly mplementable (i.e., standard deagn package units awlable) w h  a short 

tune frame Innovatwe and alternative technologes not meeting the above req\llrements will not 

be considered. 

Dependtng on the hydrauhc propertres of the unconfined aqwfer consrdered for n?medtatton, i t  

may be feashle to collect groundwater for treatment above ground. In that case, the followmg 

technologes have been idenMied for potentral testing: 

Chemcal oxidation of Orgarucs - Chemcal o ~ ~ d a t ~ o n  IS used to degrade hazardous 

orgmc materrals to less tonc compounds. Oxidatron systems, parclcularly those m g  
ultrawolet 0 hght, ozone, and hydrogen peromde, are powerful tools for treating a 
un& vanety of common orgmc enwonmental contanunants. Disadvantages ate sfmilat 
to those for morgamc oxldahon EducQon; potenW nontarget organics and morgmcs can 

produce undesirable side products and increase omdant requmnents. 

Granular Actwated Carbon (GAC) Adsorphon of Orpucs - GAC adsarptlon IS the most 
fully developed and wdely used technology for treabng groundwater contatuated with 

orgmcs. It IS effecbve for the removal of a wde range of organics fiom aqueous waste 
streams. Bench-scale testing cotlslsts of runrung a sems of descnptwe tests to &termme 
sotherms for the groundwater contarmnants. GAC is typically regenerated wth a themal 

process, and the regeneration process can be performed at either off-site or on-site 
facllltles. 
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Reverse Osmos1s - Reverse osmosls processes mvolve the use of semipemeable 
membrana. By applymg water pressure greater than the osmot~c pressure to one ade of 

the membrane, water IS passed tbrough the membrane while partmlate, salts, and htgh 

molecular weight orgmcs retatned. However, the retatned, lughly concentrated 
solu&on (retenrate) contam h l v e d  salts as well as the target contarmnants and reqwres 

further treatment or d~~posal. 

An S t n p p g  - An stnpprng 1s a proven technology for removal of v0Iab.b and 
semvolatde contammints from water. Tlm process mvolves the transfer of contammints 
from a contarmnated hqwd phase to a vapor phase by passmg the two countercurrent 
streams through a packed tower. Air ermsslon treatment IS generally requued, with vapor 
phase actmtedcarbon systems W i g  the most commonly used process for this purpose, 
though other altemves,  such as omdataon and incineration, exist The vapor phase 
treatment wt IS generally costly. 

Drstrllahon - DxstilMon IS a process that mvolva sepamtmg compounds by means of 
thesr boding pornt characterrstt 'a. The pmary use of drsttllatron IS for mlammg spent 
solvents from rndusW prooesses, and it 1s generally apphcable only to rather 

concentrated soluhom. The process c811 be used to separate vmous volatile compounds 
or to separate rmxtuzes of organics rnto hght and heavy fracttons. The hght fraction cau 
usually be recycled or used as a bo&r feed, while the heavy fractton reqms further 
treatment. 

Biological Reactors - Biologml reactors UW mimrg- to remove orgamc 
contamrnants fiom the water. Most orgaruc contaminants can be biologdly &gra&xl 

by mtroducmg the appropriate microorganrsms. a h  concentratsons of some orgamcs 
and the presence of metals may prove toxtc to the orgarusms, however, and pretreatment 
may be requued. Several types of aerobic xeactors exist, mcludmg actmated sludge 
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systems, tnckhg filters, rotatmg biological contactors, and Mmobdwd cell reactors. In 
general, these methods generate large amounts of sludge, requvrng -sal. 

SorpQon of Monuchdes  - Sorpbon of morgmcs, metals, and Wonuchdes IS a standard 

techque for removal and concenmon of these contarmnants from wastewatex. 
Common and proven sorprron processes mclude ion exchange and GAC, whde 

less-proven techmques involve the use of actwated al- bone char, and propmtary 
sorptlon meda. The sorptlon are generally chemcally =generated, whch mmlts 
m a concentrated a& stream requuing further treatment or dqosal. Ion exchange and 

GAC sorbents a addmsed separately elsew- m thts subsectton, while the use of 
actwated alumma and bone char are discussed below. 

I Q 
Acbvated alumma IS a porous form of almm om& mth a large surface area. For 
removal of aqueous contmmmts, amvated alumma fs typically used m a column aunilar 

to that for ion exchange. It has been proven succedul m the removal of arsemc and 

fluon& from groundwater. More recently, acttvated alumma has shown pro- 111 

absorbmg plutomum from a low-level wastewater effluent at the Hanford Site. In the 

same study, plutomum adsorpuon on bone char was the most rapid and gave the hghest 

decontamination factors. Waste-stream-specific laboratory testing would p w d e  valuable 

mformahon on the swtability of these sorbents for low-level radsonuchde removal. 

Ion Exchange of Wonuclides - Ion exchange pmcesses are used for a WI& range of 
water treatment apphcatm. rncluding commonly recogntzed systems such as 

desImerab . rs and water softeners. The goal of an ion exchange system IS to remove 
undesmble ions of a certain type(s) from a solution and replace them wrth mom 

acceprable ions. Radtonuchdes m commonly removed from was& streams at nuclear 
faal&es w a g  ion exchange. 
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Ion exchange rems, pmcularly m o n  exchange resms, have been used to recover 
urafllum fiom m e  run-off water for many years. Extemve studm on the laboratory 

scale report removal of u~sullum from natural waters as hgh as 99 percent. A small 

full-scale ion exchange system was capable of removlng ~~~II~IIIII from dtrnlung water 
supphes to as low as rmcrograms per hter Ion exchange resflls are typically 
rechargeable; however, the resw used in radtoactlve apphcaoons are generally only used 

once and axe then drsposed of as solid waste. 

In cases when? coliecuon of groundwater IS not feasible or prachcal, the followmg technolog~es 
have been idenwid for po tend  testtng' 

In Srfu Biological Treatment - Dependmg on the effecttve porosity of the so* m srfu 
biologrcal treatment may be f w b l e  In situ biologml treamrent of groundwater mvolves 
the stunulahon of biolog~cal growth m the contarmnated zone m order to reduce the 

contammint concentrabons. M ~ c r o o q h  that can use some or all of the c o n m t s  
as substrates will normally emst in a contarmnated envmnment. The rmcroorganisms are 

sbmulated to mcnase theu holog~cal growth and consumpoon of c o n m t s  -ugh 
adhtion of essenttal nutrients. Aerobic treatment system also reqm the introduchon 
of oxygen. In situ treatment is dependent on geolog~cal and hydmlogIcal comiittons. IIbe 
process 1s relahvely lnexpemve. 

Vacuum Extraction - Volahle contauunana can be removed from sod m n g  vacuum 
extraction, which is an in situ treatment technology that involves the air stripping of 

contamrnants by mduclng a vapor flow through the sod. Since this technology mvolves 
the transfer of contammints to the vapor, 8v e m o n  treatment IS generally req-. 
The effiaency of the process IS hghly dependent on geologic conbtions, and would tend 

to be meffecttve rn low-penneabdily materials. (I) 
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In cases where contarmnants are entamed m sods, the sod (such as surface soll) 1s accessible, 

and the contamnabon 1s of l m t e d  areal extent, the followmg technologes have been identrfied 

for potenual tesbng 

S o h d d i c a h o d S t o n  - Sohdifimon 1s a process 111 whch contamtnants are 

mechamally bound to sohMicmon agents, reductng thew mobihty. Tlus produces a 
sohd mam of waste wth hgh structural mtegnty. Stabiliza&on usually wolves the 
addhon of a c h e m d  reagent to react wth the contammant, produng a less mobile or 
less toxic compound. Sohddicahon and s t a b w o n  are frequently used together and 

a well-estabhshed method for redwng the mobdity and toxmty of hazardous wastes. 

This process generates large volumes of sohMed materiats r e q m g  dmposal. 

Vitrification - "be wWicahon process rnvolves heating the waste matnx to a very high 

temperature and either c o m b g  the matrix wth molten glass or heatmg the m(ittu. until 

it melts. Once cooled, the molten m a s  sohMies mto a stable, noncrystalline sohd 

resstaut to leaching of morgmcs, metals, and radionuchde contarmnants. Orgamc 

components are destroyed by pyrolysis. The process can be conducted either m srtu or 
off site; however, the process 1s generally expeaslve. 

Physrcal Sepatatton - Soil contamrnants are often found to be assocuued wth a particular 

sue f rac t tOn of soils, most often fine parhcles. In these cases, fracttonaton of the sod 

based on p m c l e  s1zie can be an effectrve means of r e d u n g  the volume of the matenal 

that nqms further wtment. The processes used for soil-sue framonation lnclude 

screerung, c l a s d i m o n ,  flotauon, and granty concentrabon. 

Soil Washing - Soil washing is based on the pnnciple of contaminant removal from soil 

by washmg wth two hqwd soluQons. Washmg agents mclude water, acids, solvents, 

surfactants, and chelators. With the selectton of appropnate washing soluttons, soil 
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washrng technology can potenmy be used to remove orgacs, morgacs, metals, and 
mhonuchdes The wash soluuon contmmg the contamrnants urlll r e q m  treatment 
andor disposal 

4 9  T A S K 9 - R F U R I I R T  

a 

The OUS RFI/RI report wdl be prepared summarrpng the data ob- durrng the Phase I field 
work and data collected from prewous and ongomg mveshgahons. "Ius report will: 

e Descnbe in dew the field actiwues that serve as a baas for the RFI/RI report. 
This wdl mclude any demons  from the Work Flan that occurred dunng 
Implementahon of the field mvesugation. 

e Discuss slte physical um&uom. This &scussm wdl lnclude surface featlules, 
meteorology, surface-water hydrology, sur6d and subsdace geology, 
groundwater hydrology, demography and land use, and ecology. 

e Present a Site Characterizabon based on all RFI/RI actwihes at OUS and 
characterize the nature and extent of coIlt8m1118t1on. The medm to be addressed 
wdl mclude contmmant sources, swfiaal soils (and materrals), vadose zone, 
saturated zone (groundwater), surface water and sehents, au, and biota 

e h.esent a basehe rrsk assessment whch unll include an evalumon of contammmt 
fate and transport. Ths d.lscusslon wrll include potentmud mrgratton routes, 
contarmnant ptmstence, che!mcal attenuahon processes and potential ~ceptom. 
The risk sssessment will include human health and enmnmental evdwons. 

e Present a summary of the fmdmgs and conclmons. 

b Idenw ad&bonal data needs, If necessary. 

4-20 
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5.0 DATA QUALITY OBJEcTlrvEs AND DATA NEEDS 

5 1 DATA QUALITY OBJECTIVES 

Data Quality objechves @Qos) are estabhshed to define data needs for each of the RFI/RI tasks, 

coordmate collechon act~wttes to support those needs, and to ensure the quality and quanuty of 

resultant data. Cokctwely the data are used to make declsons regardmg the rrslrs the site poses 
to human health and the enwnment and to make decmons iegardmg which xemedd m m  
are appropnate to mmgate the &. DQos are developed mteractively wth ongomg RFI/RI 
achwhes. The DQO development process IS flexible, iteratwe, and dependant upon evaluauon 
of emtmg data and data that become avadable as a result of RFI/RI act~vit~es. Thxee stages are 

used m the development of DQOs, and each of the steps IS outbed below @PA, 1987). 

Step 1 - Identify Dedsion 'Qpes 

0 Iden* and mvolve data users; 

e Evaluate avadable data; 

0 Develop a conceptual model of the study ate; and 

e Spea€y RFI/RI objemves, and anhapate the declslons necessary to achieve the 
obphves. 

RUeIRFMuWaLRa 
Unit No. 8 5- 1 
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e Ident@ data uses; 

e IdenMy data types; 

e IdenUfy data quahty needs, 

e IdentQ data quanttty needs; 

e Evaluate samplmg and analysis opt~ons; and 

e Rewew data precmon, accuracy, representativeness, completeness, and 
comparabrllty (PARCC). 

step 3 Design Data cdlectson Program 

e Assemble data collecoon components; and 

e Develop data collecbon documentatton. 

The DQO elements are contmually r e w d  and reevaluated on the baas of new data developed 
d m g  each phase of the RFURL As the enwonmental charactemtics and the nature of 

contaxunahon of the study area become better understood, addittonal data reqmments will 

become apparent, and both the DQOs and the FSP may evolve rn response to these reqmments. 
The followmg dtscusslon addresses each of the DQO elements. 
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5.1.1 Step 1 Identlficabon of Declslon Types 

5 1.1 1 Identrficahon of Data Users 

The followmg 1s a b t  of agencres and o r g m o n s  that are the pmapal declsion makers, 

program managers and techntcal personnel who wdl use the data that will be generated dunng 

the OU8 Phase I RFI/RI (ERP, 1991). 

pnnclpal Decrslon Makers: 

0 Umted States Department of Energy, office of Enwonmental Restomon and Waste 
Management, Secretmy of Energy, and the Acting Asststant Secretary for Enwonmental 
RestoraUon and Waste Management. 

0 Umted States Department of Energy, Rocky Flats office. 

0 Umted States Enwonmental Prorecbon Agency, Reaon Vm, Waste Management 

Managa. 
Diwion I>lrector, Federal Facdmes Branch chref, and the Rocky Flats Remedud Project 

0 State of Colorado Department of Health, Hazardous Mater~als and Waste Management 
Dmsion Director, Hazardous Waste W o n  Leader, Hazardous Waste Fac&hes Unit 
Leader, and the Monttollng and Enforcement Umt Leader. 

Program Management 

0 EG&G Rocky Flats Plant, Enwonmental Management Department, Associate General 
Manager for Enwonmental Restomon and Waste Management, Enwonmental 
Management Department -tor, Enwonmental Management Department Dimon 
Managers, and matnx project personnel from other Rocky Flats Plant or external EG&G 
organmuom. 

0 Natural Resources Trustees under CERCLA includmg DOE, CDH, Colorado Department 
of Natural Resouroes, Colorado Attorney General, and U.S. Department of the Intetror. 
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Technrcal Personnel: 

0 EG&G Rocky Flats Plant technical speaahsts and subcontractors responsible for 
supemmg, coord1128tlng and performmg Enwonmental Restomon achmhes. 

5.1.1.2 Evalwon of Avadable Data 

Emhng data are described m sechon 2.0 of thu document. Soils and geologc data collechon 
achmhes m the v i m t y  of OU8 have been p m d y  dmcted toward d e h g  the RFP 
enwonmental sethng. Much of the data were developed as a xesult of the RFF Geolog~~al 
Charactemon mcludmg cherxucal data used to characterm the types and sources of 
COntamrnahOn p m n t  111 the soils and groundwater. The available soils and geology data we= 

not developed for the specific purpose of charactenzing OU8. 

Emhng ambrent 8v momtonng programs charactem the Rocky Flats Plant site on an area-wde 

bass for total suspended parhculates, PMlo, plutomum and amenaum. The Rocky Flats Plant 

site au momtonng stat~ons are shown m Figures 1-29 and 1-31. These data are not specific to 

any of the OU8 MSS sources but provide a basehe for the Rocky Flats Plant and are collected 
accordmg to wr samphg procedures specdied in Enwonmental Management I)lvlsion (EMD) 

Operahng h e d u r e s  Manual No. 5-21000-0PS-AP, Volume VI, Air. 

Surface-water and sedment chewtry data (metals, water quality, and rad~ochewtry) for OU8 

are available from 26 samplmg stahons located 111 two drainage basins (Figure 1-12). 

Data for surface water, groundwater, soils, and geology are m the process of bemg valrdated m 
accordance wth Sechons 3.4 and 3.7 of the Rocky Flats Plant Site-Wide Quality Assurance 
Project Plan. Some of the data are vahdated and accepted, some are validated wth quahficahcms, 
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some have been rejected and some have yet to go through the vahdaUon process. The Rocky 

Flats Enwonmental Database bts the available analflcal data and idenMia whch samples have 
been vahdated. 

5 1.1.3 Site Conceptual Model 

Conceptual models of MSSs m OU8 have been developed and are presented m Sechon 25 of 

thrs document. The models mclude a descnptxon of potenhal sources of contarmnatton, release 
mechanrsms, transport medm, e x p m  mutes, and potentmi receptors. The conceptual models 

were developed by organrzrng the IHSSs mto three log& groups based upon the contaumiant 
source types and release mecharusms. The three groups and the MSSs that compose each p u p  
a . ~  bred below. IHSSs 150.1 and 150.4 are each listed in two groups because they each exbibit 
charactensttcs of more than one group. 

0 Leaks, spills, and overflows of tanks and pipelms onginatmg below ground 
surface: 118.1, 123.1, 135, 137, 138, 144, 150.3, and 150.4. 

0 Releases assomted wth f m  and exploaons: 150.1, 150.2, and 150.7. 

Leaks, sp&, and ovefflows of tanls, pipelines, and/or drums ongrnattog above 
groundsuface: 118.2,139.1,139.2,150.1,150.4,150.6,150.8,151,163.1,163.2, 
172, 173, 184, and 188. 

The conceptual models WLU be an aid m idenhfymg exposure pathways and evaluating the 

potenhal nsks to human health and the enmoment posed by the contauunahon present i11 OU8. 
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5.1 1.4 Data objechves and Dt?mlOnS 

The DQO process requrres that specrfic data objechves be defined; formulahon of the objectives 

leads to the identd'i'icatlon of data needs. The data objectlves for the OU8 RFYRI Work Plan are 

summanzed rn Table 5.1. Data needs are expected to evolve based upon new mformatlon 

generated as the Work Plan IS mplemented. From the mformabon generated by the RFI/RI, 
declslons can be made regardtng whether remedratton IS necessary and whch remedud 
alternames would be appropriate. 

5.1.2 Step 2 - Identrfy Data  use^ and Needs 

5.1.2.1 Idenrrfy Data Uses 

The pnnapal uses of RFI/RI data have been defined 111 Data Quality ObjeChVeS for Remedial 
Response Act~vit~es and are hted below @PA, 1987). 

0 Site Chara&r&adon - data are used to determrne the nature and extent of 
contammuon at a rite; 

0 Health and Safety - data are used to estabhsh the level of protectton needed for 
on-ate workers and to detemim if there is unmlnent danger to the sumundmg 
population; 

0 Risk Assessment - data are used to evaluate the threat posed by the site to pubhc 
health and the enwooment; 

0 Evaluation of Alternalhes - data are used to evaluate whch remedud 
technolog~es may be appmpme; 

0 Engheez-hg Design of Alternatives - data are used in the remedlsl destgn 
process to evaluate the performance of var~ous remedial technolops; 
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e Monitoring During Remedial Action - after r e m e w  act~ons are implemented, 
data are used to assess thew effectrveness; and 

Data uses specrfic to RFYRI Phase I samplmg and malys1s actmt~es for OU8 are lsted m Table 
5.1 

5 1.2.2 Identtfy Data Types 

Data types wdl c0-t of field survey and laboratory analyttcal results of sampies for each 

RFI/RI objectwe (Table 5.1) The physcal medm to be sampled mclude m, soil, soil gas, surface 

water, asphaltlconcrete, and groundwater. Raduihon surveys will also be performed at selected 

IHSSS. 

Exposure assessment modehg requves add~t~oniil data types. Data necessary for au m m o n  
rnodehg generally mclu& rehave wmd -on and frequency, atmosphenc stabihty and wmd 
speeds, ambient concentrattons of auborne pmculales, soil adsorpbon coefficients, solubihty, 
parhcle sue, and precrpitabon. Most of these parameters will be deterrmned from RFP-wide 

atmosphenc stu&es or from htemure values. The OU8 Phase I field program wdl collect data 

perta,uung to IHSS au pathways by coo-g e-g mdmdual momtor operatlon schedules 
and co r re l a~g  the data to MSS field actlvltres and condfbons. 

5.1.2.3 Iden* Data Quality Needs 

A d y t ~ c a l  methods and support levels must be evaluated during the DQO process. The 
parameters for whlch an analyt~cal method IS vabd, its lm.utat~ons, and any speczal comdera&ons 
which will af‘fect data quality must be understood in order to select appropriate methods. Table 

5.1 hsts the analytical levels appropriate for the mended data uses. The five levels of data 
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quallty as presented m EPA's Data Qualrty Objectives for Remedml Response Acttvltles 

Development Process @PA, 1987) are as follows: 

Level I 

Level DI 

Level m 

Level IV 

Level v 

Field portable instruments. Results are typically not compound-specific or 
quanutative. This analyhcal level 1s appmpmte for prowdmg ml-tune 
health and safety data and as a sxeenmg tool to mbcate potentdly 
contamrnated areas. 

Mobfle laboratones and field gas chromatograpbmass specttometer 
(GCh4S) uzllts. Results may be compound-spe&c and quant~tal~ve 
depndmg on instrument & W o n ,  refaence standards, equpment 
con&uon, and operator capabhty. Real-tune data may be ava&ble, or 
results may be produced m several hours. This analytical level is 
appropmte dunng the site charactemat~on, evalwon of remedrsl 
altemat~ves, engineemg design, and ate momtomg. 

Off-site ana ly td  laboratory. Results generally have a greater dew of 
analyttcal preasion than Level II. Data may be avulable M 24 hours or 
111 several days to weeks. Level IU is an appropriate level for some phases 
of site characterization, evaluation of =medial alternatives, en-g 
Wgn, responsible party detemmat~on, and dunng ate mmtomg. Uvel 
IXI may be appropmte for nsk 8ssesssnent dependmg on the outcome of 
RFP p o k y  decisions. 

EPA Contract Laboratory Frogram methods are reqmd. The analytical 
precision IS smilar to that of Level III, but armgent quality assurance and 
quahty control protocol are fomdly documented. Laboratory turn-around 
tune for reporhng aaalyhcal &ts are smilarto those descnbed for Level 
Iu 

off-site analyhcal laboratory using non-standard methods. Analytml 
method development or moddimon IS requrred, and analyblcal preasmn 
and reporhng schedules may vary accordrng to the method 

Analytical Levels I through V wdl be used dunng implementation of the OU8 RFI/RI. The 
analflcal methods that wdl be used are those speafied 111 the EG&G Rocky Flats General 
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Radmchemstry and Routme Analyt~cal Semces Protocol (GRRASP), Parts A and B (EG&G, 

199 1 b). 

Potenttal contamtnants have been idenflied by IHSS based upon the suspected or known 

contarmnants released, tomaty, persistence m the enwronment, and frequency of occurmm. A 

general hst of potenual contauunants present IS grven m Table 5.2. Thts bt is expected to 

evolve as add~bonal data become avadable. 

Levels of concern are based upon available health standards and are expressed as contammant- 

speclfic concentmaon ranges or amon levels. These concentmaon ranges serve as gutdelines for 
selectmg analybcal methods, demon huts (as drscussed below), and m detemmng the 

boundanes of field invesbgahons. 

Detecuon limt reqmrnents take mto account the levels of concern, RFP chemical-specific 

Benchmarks m ku of ARARS, and DQOs specified m the RFP Site-Wide Quality Ass~~tance 
Project Plan (EG&G, 1991a). Site-spec& ARARs wdl be developed as the mituil step m the 
OU8 COrreChVe measures study. Detecbon limits are listed m Table 5.3. 

5.1.2.4 1-w Data QWltlty Needs 

Data quanbty needs are based on a renew of the available enwanmental data and on the data 

uses prewously described. Field sampllng density is baaed on a subjectwe evalmon supported 

by stahsbcal evaluabon. The subjectwe evaluabon mcludes renew of dew of release(s) to 

characterize the affected an% or target sue and site feams to assist placement of sample 

locahons where con taminahon IS likely to be. 
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So that a sufficient quanuty of data are collected, the FSP spectfies a five stage approach to data 

collecbon The purpose of Stage 1 1s essentdly to gather suffiaent logrsclcal mfommon to 

effiaently gude subsequent stages. The purpose of Stage 2 is to collect sufficient screemg data 

to effiaently gude data collecbon 111 Stages 3 ,4 ,  and 5 Stages 3 and 4 should evaluate the 

extent of con-on, and the purpose of Stage 5 1s to complete the collechon of data needed 

for the RFI/RI mveshgabon. Smce the data quanhty needed m Stage 3 1s based on the mults 
of Stage 2 and the data quanuty needed m Stage 4 1s based on the results of Stages 1,2, and 3, 
etc., only Stage 2 data needs will be completely specified 111 thw Work Plan. -on 6.0 

contams a complete descnphon of the investqphon Stage 3 m o d e  and techcal memoranda. 
The stattstml appmaches to m p h g  dunng Stages 2 and 3 are summamzd below. 

The FSP specdies the samphg demty of each MSS to be invesbgated during Stage 2. The 

stahsucal approach used to deterinme the samphg demty and locahon is tabn from a method 
developed by Gilbert (1987). This method allows for the detemunahon of a samplmg gnd 

s p m g  dependent on a target contammatPd area sue and specdied co&dence. The Gilbert 

method assumes the follomg: 

e The target area 1s circular or e&ph@, 

e Samples are collected on a square, TectBngulBr, or triangular grid; 

e The area between gnd pomts 1s much larger than the actual ma defined for 
sample collechon and analysis sampled; and 

0 D e h h O n  of the contammated area 1s clear and unambiguous. 

The last assymphon 1s ddficult to meet at OU8 MSSs because the sue of the reparted spiUs or 
- releases 1s not known. 

5-10 
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In addmon to the assumpbons hted above, the followmg comderabons are aIs0 apphcable In 
accordance wth EPA gwdance (EPA, 1990). the acceptable probabhty (p) of not fmdmg the 
target contammated area IS specified as 0.1 or 10 percent. A ttrangular gnd was chosen because 
studes have shown that triangular gr~ds are less Irkely to fad to ident@ a gwen target than 

square grids (Gilbert, 1987). Based on the Gdbert methodology, tnangular grids spaced 
approxunately 24 ft are WIW acceptable probabhty of not lindmg an elhpt.mil contarmnated 
area approxunately 50 ft by 25 ft m sue. Throughout OU8, the sizes of the smaller IHSSs are 

commonly less than 100 ft by 25 ft (less than 2,500 square feet), although spill areas within the 

MSSs may be smaller. A triangular gnd wth samples spaced a maxLmum of 50 ft apart has 
shown an acceptable probab&ty of not fmdmg an elhpacal contammated area appmxmately 50 

ft by 199 ft m sue (9,950 square feet). IHSSs considered to be large are those greater than 50 

ft by 100 ft rn slze (5,000 sqm feet). However, potend anomalous areas wtlm t h w  may 
be smaller 

Soil-gas and surficial soil samplmg programs wdl be established on 25-ft trmgular grids at most 

OU8 MSSs that less than 5,000 ft? m area For IHSSs larger than 5,000 fF rn area, sod-gas 
and surficlal sod samphg will be perfomed on 50-ft tnangular grrds. 

HPGe radratlon surveys will be conducted on a 150-ft tmngular gnd spacing, or u-g 30-ft 
gnd for the tripod-mounted detector. NaI probe locations are planned at 15-ft gnd spaclng or 
leSS 

Screerung data wdl be assembled and summary statist~cs (mcluding coeffimnt of vanstion and 

power) calculated for each IHSS and each parameter. Should the computed power fail to meet 
the reqmments for the risk assessment, addibonal samples WIII be collected and analyzed. The 
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number of addrbonal samples to be collected Hlll be detemed mung calculattons prowded m 
EPA gudance @PA, 1990) 

The add~ttonal samples wrll be located ustng geostatsttcal techmques UnWre classrcal stattstlcs 

wluch assume mdependence of samples, ge0statst.m assumes that the data are spatdly 
correlated. U m g  this aualyt~c approach, the mean concentrabon and variance of the meau can 
be estimated at any given locatton in the contamrnated area, and decisions concmmg where 
adhaonal samples should be collected can be objecttveiy made. 

As a first step m locatmg any adQhonal samples, the spattal mterdependence of samples rn two 
dunensions wdl be expressed through the development of calculated, and then modeled 
semvanograms. The semvanograms wdl prowde a measurement of the uncemty that extsts 
when a sample concentraon IS used to estimate the concentrabon of a contarmnant m sod in the 

smundmg area 

Second, mean concentrattons wdl be esmated across the contammated area wth the 
geostamtml method referred to as hgmg.  Kngmg uses the rnformatlon from the 

semvanogram to find an opmal  set of weights that allow esbmatton of concentrattons at 

unsampled locat~om. The h g e d  estrmates vvlll be dujbyed m the form of a contour map 

showmg sampled and esmated concentrations throughout the IHSSs. 

Stages 3, 4, and 5 

The stamacal approach to FSP Stage 3 pianntng WIII mclude a c b c a l  vanabiiity analym of 

analyte ConcentWons usmg data collected d w g  Stage 2. Because classical rather than 

geOStatShd methods will be used, the number of samples requved IS unrelated to the slze of 
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the site. When Stage 1 research and Stage 2 samplmg results are evaluated, geostamtml 

methods may be shown to be more appropmte for determmmg whether the data are adequate. 

The calculabon of data needs for assessmg vambihty wlll be performed as follows (Gilbert, 

1987). 

I 5 O . R E V X 0  Scchm No 

The prescrrbed margm of error and the acceptable emor of estunatron of the mean must be 
identrfied. The number of polygons to be sampled to estmate the popuMon mean IS a funcuon 
of (1) the absolute margm of error that can be tolerated and (2) the acceptable confidence hnuts. 

I The bwc equabon for estnatmg the number of samples IS the followmg: 

io 
where- 

n = number of samples reqwred 

n-1 = degrees of freedom 

o = S = sample standard devmon 
d = margmofenor 
d 2  = one-sided confidence h u t  

tlanpl = 

I 

(l-d2) quanble of the t dstnbuhon wth n-1 degrees of freedom 

I 

Although a rehble value of Q IS not wadable for determhing n, an estunate of the rehve 

standard demon q = d p  (the coefficient of vanatlon), may be roughly estunated. Because thts 
quanhty IS usually less vanable from one study site to another than the mean (p), the approach 

suggested IS to spec@ the mlatwe error (4) as 4 = i x  - pl/p such that 
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Therefore, the above equaQon becomes 

n = (t1-1 W4I2 
where q must be pre-specrfed. 

For nsk assessment, a reasonable bound on the error of estrmatron IS 0.2 of the mean (i.e., the 
95 percent confidence mterval around the mean IS the mean plus or mmus 20 percent of the 
mean) This level of uncertamty IS small r ehve  to the u n m t y  assocrated wth toxicologml 
parameters used to estunate risk, 

The fmt q can be assumed. For example, rf q were assumed to be 0.59, whch IS common or 
relamely comervatwe UI most soil sample data analysrs, then, because ti-, depends on n, an 

iteratwe procedure may be used. Umg thIS approach, a sample sue of 25 polygons IS estunated 

as follows: 

n = r1.708 (0.59/0.2)12 
n = 25 

where the Student T vanate IS 1.708 and the confidence h u t  IS 0 05 for one-sided and for 24 

degrees of freedom. 

Because the number of samples IS fully dependent on the esbmated value of the coeffiaent of 
vamuon, the sample number 25 can be expected to result in a mean calculahon within the 95 

percentage confidence b u t  only for a coefficient of v-on less than 0.59. If the actual 

coeffiaent of v-on IS higher than 0.59, the number of samples would have to be increased. 

The prehmmary esbmate of 25 samples is also a prudent chace based on the Central LMlt 

Theorem. Many stat~~tmans recommend that thIS theorem can be safely apphed rf n IS at least 

~ 
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25 or 30 The mean values calculated from subsets of populahons of ths approxunate slze tend 
to be normally btnbuted, even If the sample populat~ons are non-normal. 

Two performance measuxes that a~ commonly used to evaluate statrsttcd samphg designs, such 
as the one presented here, are codidence level (a) and power (p) whch are related to sample 
vanabihty. The confidence level can be used to detemme the probabihty of a false posihve or 
Type I error The power can be used to d e t e r n e  the probabihty of a false negahve or Type 

XI error. For tlsk assessment purposes, EPA recommends a minlmm confidence of 80 percent 
(Type I error = 20 percent) and a mmmum power of 90 percent (Tp 11 error = 10 percent) 
@PA, 1990). The confidence level to be used for thrs statlstlcal analysis IS 95 percent and the 
power IS not considered. A 95 percent confidence level prowdes a reasonable cornprommi? 
between the probabihty of Type I and Type 11 errors. 

i 

Once the number of samples IS & W e d ,  the ate is &VIM into 25 segments of equal SUE, and 

one sample IS taken systemhcally wltbin each block. This systemat~c sampling plan prowdm 
more unrform coverage of a site than smple random sampling. 

Samphg vambaty affects the degree of confidence the nstr assessor can expect. Large 
vanaoon of a contamrnant xn a medlum rad~cates that the number of samples should be mcmsed 
or that the samples of that medlum should be stratrfied to reduce vambility. An estunate of the 

sampllng vanab&@ that IS a funchon of the spatral v-on of the concentfahons of chermcals 

of potential concern 1s obtamed by caldatmg the coefficient of m a o n ,  q, for each chermcal 

@PA, 1990) The coeffiaent of VanatlOn for Stage 3 wdl be estunated for samphg and 
analyses d m g  Stages 1 and 2 
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5.1.2.5 Evaluate Samphg/Analysrs Options 

The Phase I RFI/RI for OU8 wdl conslst of a staged approach m whch the results of analyhcal 
Level I and 11 field screenmg and sod sample collecUon and analyss are evaluated and used to 

focus subsequent Level III, IV, and V data collectron and analym in later stages. This approach 
Wrll be used to ensure that sample locat~om and depth result in a representahve set of data to 
characterne the site. The reevaluaUon of the data at each stage wdl also allow qUanhmVe 
DQos to be rewewed and planned for durrng the mveshgaon to ensure that the data are 

stamhcally adequate for the mtended uses. 

Ths approach maximizes cost effmveness through the development of Iogcal samphg 
schemes. It mlfllIIllZes the volume of generated hazardous waste m a t e d  that requires s p e d  
management, and the p0tentm.I exposure of field personnel to hazardous waste material. 

Techmeal memoranda are planned at each stage to report results and present recommen&ons 
for any further samphg. 

The samphg/analys~~ opt~ons selected m based upon their abihty to obtain data that 1s 

consmmt wrth known site btory  and current condhons. The actual samplmg that IS performed 
d m g  the five Phase I stages will be IHSS speafic. However, these sages may mclude the 

follomg types of samphg: 

8 Stage 1 - Buddmg undem plan review and vlsual ate mpechon, samtary and storm 
sewer systems mspechon and informatron =Mew, and surface-water and 8ecliment 
sampllng as needed to evaluate condibons w ~ t h  smm sewer andlor sa~~tary sewer 
systems; 

e Stage 2 - HPGe, NaI probe, and alpha scanner radmamv~ty surveys, soil-gas m e y ,  
surfbl sod samphg, verhcal sod profiles, tank and ppl ine  mpectrons, and surface- 
water and sedment samphg, 

5-16 
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Stage 3 - Addmonal surfid matenals samphg (sod, asphalt, and concrete) to further 
charactenze nature and extent of contarmnants determmed durrng m Stages 1 and 2, sod 
bonngs and BAT@ or equvalent samphg; 

0 Stage 4 - Addmonal sod bonngs and BAT@ or equvalent samplmg, leachab&ty teshng, 
sod tensiometer nest installahon and piezometer mtaUation; and 

Stage 5 - Groundwater momtonng well mtahhon (as warranted). 

Analyt~cal Level I and Level II field screemag wrll assess both radmhemcal and orgmc 
chemcal contarmnatlon d m g  stage one of the FSP. Rad~olog~cal surveys m g  a €hgh Punty 

Gemmum detector (HPGe) wdl be conducted to ident@ ateas of radmchemical contammatton 
that may reqm further mvestigabon. Field methods for use of the HPGe are presently k m g  
f&d and a standard operahng procedure will be tncorporated in the Environmental 

Management Radxolog~cal Gudehes Manual @G&G, 1991e). Soil-gas surveys u W g  a 
portable GC will be used to iden* areas of orgmc chermcal COntarmnatlon and to drrect further 
samphg efforts. Data collemon procedures wiU be those specified m Enwonmental 
Management b w o n  Manual 5-21000, Volume III, Geotechnical (EG&G, 1992d). 

Photoionmhon detectors vvlll be employed for health and safety pwrposes. 

5.1.3 Step 3 - Design Data Collechon Program 

Step three of the DQO process compdes the vanous elements of Steps 1 and 2 into a cohewe 
data collechon program for the OU8 RFVRI. To tbts end, a Field Samphg Plan and Quality 

A s s u r a n m t y  Control Plan have been developed and am mcluded as secttons 6.0 and 10.0, 
respechvely, of thrs Work Plan. 
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Table 5.2 

POTENTJAL C 0 N " A N T S  PRESENT IN OUS 

11 IHSS Number 1 Potentlal CoflGmmaS Present 

carbon tetrachloride, petroleum <Ilstillates, beazene, dichloromethaae paint N 1182 I thmner, l,l,l-XA, MEK 
123 1 uraxuum, solvents, orls, berylbum, mmc aud, hydmchlmc au4 flumde 

135 chromate, phosphate, txitium 

137 chromate, phosphate 

138 chrormum, m- alpha, 
r 

sod~um hydron&, potassnun hyctroxide 

139.2 hvdrofluonc ad, &c aud 

144 

150 1 

150 2 

unspecified volatile orgarucs, semi-volatile orgamcs, metals, rabonuclides 

unspec~ed donuclide, americium, plutonium, nitnc aud, organic 
chemicals 

11 1503 [ plutonium, other w e d  raciionuclicies, metals, orgamc chemicals 
I 

150 4 

150 6 

150 7 DlUtOniUm 

p..ocess waste water c o n t a u u n g u n s p e d f l e d ~ n u c l ~ ,  metals, 
wpafied volatile organtc compounds 

waste 011, w e d  r a d i o ~ ~ s  

11 150 8 I waste oil, UIlSDedfied rad~onuchdes 
151 

163 1 

No 2 Diesel oil, uaSpeclfied orgamc compounds 

unspecified ra&onuchdes, ullspeclfied orgamcs, inorganrcs, llltric add 

163.2 ametfdum, plumnium 

172 

173 

184  unspecified fadionucll&s 

plummum, hydraulic oil, carbon tehrachlonde 

plutoluum, Ilrantum, beryllium, acetone, solveats 

188 nitric md, hydmchloric acid, unspedfied heavy metals 
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Table 5.3 

ANALYTICAL PARAMETER AND DETECTIOWQUANTITATION LIMITS 
FOR SAMPLING ACTIVITIES AT OUS 

TARGET COMPOUND LIST VOLATILES 

10 
10 
10 
10 
5 
10 
5 
5 
5 
5 
5 
1 
10 
5 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
10 
10 
5 
5 
5 

10 
10 
10 
IO 
5 
10 
5 
5 
5 
5 
5 
5 
10 
5 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
10 
10 
5 
5 
5 
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Table53 -Continued 

ANALYTICAL PARAMETER AND DETEC"ION/QUANTITATION LIMITS 
FOR SAMPLING ACTNlTIES AT OUS 

TARGET COMPOUND LIS" VOLATILES - COIItllmed 

Wata Sod 
( U P  (U* 

chbro- 5 5 
Ethyl Benzene 5 5 
styieoe 5 5 
Xylenes (total) 5 5 

TARGEI' COMPOUND LIST SEMI-VOLA- 

WataLIIIUtS Sod Lmuts 
(URL) (UnlKa) 

F%e!nol 10 330 
W2a-Ylk- 10 330 
2-1 10 330 
I-3-- 10 330 
14DLchlorObarzene 10 330 
Benzyl Alahol 10 330 

2-Methylpheml 10 330 
b l S ( 2 a - y l m  10 330 

I 4-Methylpbenol 10 330 
N - N I - ~ W  10 330 
He- 10 330 
N i t ~ d ~ m a ~  10 330 
Isophorooe 10 330 
2-Nl-l 10 330 
24-Y- 10 330 
Bamx Aad 50 1600 
bM2-Chlmethoxyh=th- 10 330 
Z4-DlChl-l 10 330 
124-T- 10 330 
Naphthalene 10 330 - 10 330 
He- 10 330 --- 10 330 

m 1-2-DIaombalmW 10 330 

Dstscaon hmttp pc ldeaclfisd rn the QWP 
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TaMe5.3 -Continued 

ANALYTICAL PARAMETER AND DETECTION/QUANTITATION LIMITS 
FOR SAMPLING ACTMTIES AT OUS 

TARGm COMPOUND LEI' SEMI-VOLATILES. CODtmued 

10 
10 
10 
50 
10 
50 
10 
10 
10 
50 
10 
50 
50 
10 
10 
10 
10 
10 
50 
50 
10 
10 
10 

330 
330 
330 
1600 
330 
1600 
330 
330 
330 
1600 
330 
1600 
1600 
330 
330 
330 
330 
330 
1600 
1600 
330 
330 
330 

I I 

' RuCIllpIl l lIWatRr 
30f6 



Table 5.3 - Continued 

ANALYTICAL PARAMETER AND DETECnON/QUAN"ATION LIMITS 
FOR SAMPLING ACTIVITIES AT OU8 

TARGJCI" COMPOUND LIST SEMI-VOLATILES - COnMued 

10 
IO 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

m 

330 
330 
330 
330 
330 
660 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
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Table 5.3 - Continued 

ANALYTICAL PARAMETER AND DETECTION/QUANTITATION LIMITS 
FOR SAMPLING ACTIYlTIES AT OU8 

TARGET ANALYTE LIST MJ3TAI.3 
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TaMe 53 - Continued 

ANALYTICAL PARAMETER AND DETECTION/QUANTITATION LIMITS 
FOR SAMPLING ACTIVITIES AT OUS 

SOIL GAS SAMPLES 

parameter 

i. 
1 5 D C A  
2-B~taoooc 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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6.0 FIELD SAMPLING PLAN 

The purpose of tlus sechon of the work plan IS to provide a field samphg plan (FSP) that will 

generate suffaent data to sahsfy the RFI/RI ObJechVeS outltned h *on 5.0. Sechon 6.1 
presents RFURI ObJeChVeS. &chon 6.2 summarizes the rat~onale for the samphg and a n a l p  

and other data collechon aChviheS. *on 6.3 discusses the standard operatmg p r o c e d m  to 

be used for fEld achwhes. Sectton 6.4 descllbes field samplmg methods and staged actlvltres 

and &chon 6.5 descllbes the samphg locatlon and frequency. Desmpttons of the au samphg 

program (Sechon 6.6), the Phase I RFI/RI report (Sechon 6.7), sample collechon and analym 

(Sechon 6.8), data management and procedures (Sectron 6.9), and quality assurancdquaiity 

control procedures and addendum (SechOXI 6.10) complete the FSP for OU8. 

a 

6.1 PHASE I RFI/RI OBJECTIVE 

Thu FSP prowdes the rahonde and methodology for pexforaung the Phase I RFI/RI at MSSs 

located within OU8 at the RFP. The RFI/RI will address 24 separate IHSSs whch have been 
idenflied as potenbid or confinned contaminant sources in the IAG. 

The general ObjectIVeS of the Phase I RFI/RI are to characteslze the nature and extent of 
contammauon, to provide the data needed to support a risk assessment, and to a d  m the selectton 
of remedud altemattves. Specrfc objechves of the OU8 RFI/RI are to: 

0 Confirm or refute hlstoncal mformahon and to accurately locate and describe 
release mecharusms and contaminants at each of the IHSSs: 

0 Define the nature of c o n m o n  at each of the MsSs, 

6-1 
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0 
I 
l Define the lateral and vemcal extent of contammuon at each IHSS, 

0 Supplement and refine the extstmg body of knowledge regarding the 
I enwonmental charactemhcs of the MSSs includmg transport mechamms, 

0 Evaluate potenual mks posed to the pubk  health and the enwonment; and 

0 Develop sufficrent data regardmg the cond&ons at the MSSs and nature and 
extent of contarmnants present to enable evaluauon and selection of remeQal 
altemauves and promde mfomabon on the nature, extent, and level of 
contanunabon present at each IHSS to support development and evaluabon of 
cleanup opuons and technologies in a Feaslbhty Study/Correctwe Measures Study 
(FWCMS) 

' h s  FSP was developed pnmanly based on the hutmy of  leases and process knowledge, and 
developed wth the data quahty obJecuves @QOs) set forth in this Work Plan, and wlll be 
capable of pmwdmg quallty data that are compwble wth other RFP mvesugmons using the 
same standard methods specified m ths Work Plan. ' 0 

I 6.2 SAMPLING RATIONALE 

The design of a FSP for detemmng nature and extent of contamlnatlon reqms an 
understandmg of both the physlcal character~~~cs of the MSSs and the nature of potentml sources 

of contammmon. OU8 conslsts of 24 separate IHSSs. The nam of c o n w o n  at most of 

the OU8 sites IS not specrfically known No data have been prewously collected at OUS MSSs. 
Htstollcal mformahon presented the btoncal Release Report (HRR)OE, 1992a) provrdes 

I 

I 

I 

general mdrcmons of the types of compounds that may be antmpated at the sltes. In all  cases, 
there IS no documentauon of the HRR whch de- the fate of any consutuents released to the 

enwonment. Sods contammatson could have resulted from hlstoncal s p a ,  releases to the au, 

storage of matenal, or pondmg of hqmds at most of these sltes. Asphalt pavmg, concrete, or sod 

re-g has occurred after many of the W n c a l l y  reported mcidents, removlng mible 

I 

I 
ewdence of sp& or possible releases ( a  
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Given the vanable nature of the sites and thew relahvely bnef histones, samphg programs have 
to be designed to be IHSS-spec&. In general, the mulh-task samphg approach descnbed 

below vvlll be used for detemmg the potentd source locabons and extent of contammabon. 
The tasks are deslgned to provide data to refme subsequent tasks and mclude the followmg m 
order of occurrence. 

Stctron No 6 0, Rev ZU 
for Operable Umt No 8 Page 3 OfsBIW lo/rB/74 

0 radahon survey of surface and shallow subsurface sods and asphalt mcludmg 
vert.mil profile soil samphg; 

0 surfcial sod samplmg for rachonuchdes and nomchonuchdes, 

0 chemical C O n t a m m b O n  screenmg of sod-gas, subsurface sods, and groundwater; 

0 deternunahon of the groundwater hydrauhc gmhent usfng piezometers; 

0 mtalMon of sod bonngs based on earher surveys; 

0 vadose zone momtomg and collecbon of appmpnate geoteckal  and 
geochemical data to detennme physical and chemcal charactemcs of 
contammated m e a  and 

0 mWon of groundwater momtomg wells to assess the nature and extent of 
groundwater contammhon based on earher stuhes 

Thrs approach has been developed to allow for a systemabc mvesbgmon of potenbally 

contammated m e h  at each MSS and at OU8 as a whole. In the event that the rachahon survey, 

surficial sod and sedment samplmg, and sod-gas m&ca&s that no contammhon 1s present at 

a samphg l m o n ,  then sod bonngs and momtor wells may not be mtalled. Conversely, ~ 

contarmnahon 1s detected dmng the performance of any of the tasks b e d  above, ad&bonal tasks 
wdl be conducted una the extent of c o n m h o n  has been fully charactenzed. 

Enwonmental samples wdl be collected to aciueve the data ObjeChVeS (Sechon 5.0) stated 121 thu 

Work Plan. Samphg achwhes wdl be staged, allowmg the mclal stages to pmwde dormatton 
that can be used to dmct and refme the methods used m subsequent stages. At cnbcal pomts 

m the Phase I RFWRI mveshgahon, a techcal memoranda wdl be prepared to summame and 0 
6-3 
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~~ 

I present the mterpretauon of the mfomabon that was collected premously Based upon an 

evaluatton of the acqumd data, the techmcal memoranda wdl outhe  approaches for conMued 
mvesbgatlons. Where warranted, the memoranda WIU recommend changes m the mveshgahon 
scope, vmance m subsequent staged mvesttgahons, and wdl mclude any rahonale and changes 
to the FSP regmhg sample frequency, locatton, procedures and methodology, and analysrs 

parameters "Is wdl also prowde FSPs for Stages 3 through 5. 

The rauonale used to select the analytes of concern speclfied m S m o n  5 of thrs Work Plan took 
mto account the followmg considerauons: 

I 

0 The operatmg hrstory of the MSS suggests that there IS a strong probability that 
the contammant was released mto the enmnment; 

b The physical and chemcal properhes of the contarmnant suggest that it IS 
pensent  once it has been released mto the enmnment; 

0 The pnnapal aualytes of concern at each MSS are idenufied m Attachment 2, 
Table 5 and Attachment 4 of the IAG (Appenb A), &?chon 2.4 and are &used 
m the HRR (DOE, 1992a and 1992b) mcludmg recent updates completed by Doty 
and Assocutes (Appenduc B); 

0 RFEDS analybcal data that are apphcable to OU8 m&cate the presence of the 
contammint rn quanhtm above the m8xIII1um background concentrauon for RFP 

Coordmahon of field samphg act~wttes between conbguous Operable Umts vvlll be done to 
conserve resources and m m m  fEld mobiIizatton costs. Such coordinahon will p e m t  efficient 
and thorough evalwon of current condrttons and the nature and extent of cont.ammahon for each 

MSS m OU8. 
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6 2 1 Sdicial  Sod and Other Materrals 

The ratlonale for surfkial sods samplmg IS based on a lack of data whch would mhcate whether 
contarmnahon of the sods and surfcial matemils (e.g asphaltkonmte) from parhcular MSSs 

has occurred, and/or would 111Qcate the nature and extent of m d  contammuon 

Withm OUS there are several MSSs m whch c o n m o n  of the surficlal matenals may have 
occurred. T ~ I S  assumptlon is based on the volume of the release, response to sard release and 
the chemcal character of the contammint, mcludmg the potential for buffenng or the Whhood 
that the contaminant would shll be present 111 sigmfkant amounts Insuffictent data due to the 
lack of vahdahon of the current data and/or absence of analyses does not allow an adequate 
charactemuon of the mhmdual IHSSs. In ad&bon, vanable geologc con&ttons and phyacal 
bamers (e.g pavement over an MSS that post-dates the releases) e m t  at OUS Wrthrn the 
surfiMal materrals and shallow bedrock whch may comphcate the expected flow paths of 
potenual contamrnants 

1$ 

Surfictal matenals samphg can estabhsh the presence, MW, and extent of contammints. It 
IS likely that m most cases surficlal matenals samphg WIU also be able to determme the source 

ams, except m some BIWLS wth overlappmg source a~e85. Adclmonal data xegarhg the 
geochemical and physical charactematlon of the surficral matenah at OU8 IS needed, and a 

prelunlnary step towards ttus goal wdl be accomphshed by mplementmg the surf8ce sod 

samphg plan as set forth m this secuon. ThIS goal wdl also be accomphshed by mvesbgatmg 
surficlai mate& for &onuchde contammuon ustng a sodIum-iodIde mnullahon probe, HPGe 
detector and vertrcal sod profdes; and collecttng surhal sod samples for analyses of TAL 

metals, sem-volable orgmc compounds (SVOCs) and other contammnts that may have been 
released at specfic IHSSs. 
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, 6.2.2 Surface Water and Sedunent 

The contammants released to the envuonment from the MSSs were often spdled or placed onto 
uncovered ground or on parktng lot surfaces whch would allow urfdtraaon and run-off of 
mcident pRCipitatt0n and the transport of the consutuents mto the Wageways  downstream of 
the IHSSs. Also, water-transport of contammated sods or other surface matenals mto dtches and 
stream courses 1s expected to result in the occurrence and deposluon of contammated stream 

sedments The l m o n  of the extstlng surface water and sedunent moxutomg sites m m mas 

that collect run-off from large land areas of vaned uses and development mcludmg numerous 
JHSSs and other operable mts withm the RFP Informauon conrinues to be collected by exlstmg 
site-wde surface-water and sedunent collecaon programs at Rocky Flats Analyucal dormanon 
from these programs will be conmually updated for OU8, and if addmonal samplmg 1s identlfed 
to solate m-off from mdiwdual contammatron sources, then close coordmaaon wth these 
programs wdl be performed to reduce redundant samplmg efforts 

0 

Many of the bddmgs withm the OU8 boundary have pemeter footmg underdram. It 1s 

suspected that groundwater m the wcmty of these under- 1s bemg collected and chscharged 
mto the stoxm sewer (or mtary sewer) systems and then bemg dscharged mto the open 
dramageways. Iden&icauon of the underdraw and the locahon of the surface ducharge pomts 

1s necessary to detemme the mteracuon between the groundwater and surface water wthh OU8. 

A staged approach to surface-water and sedment moxutomg 1s recommended wthm thrs w o n  
"Ius approach would analyze exmng data, collect adhuonal data where needed, and analyze that 

data before malung further declslons regardmg the ConMUatIon of field samplmg. 
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6 2.3 Vadose Zone i 
Exlsttng groundwater data for the w e b  m the vlcmty of OU8 IHSSs are descnbed on an IHSS- 

specrfic basls m Secbon 2 4  None of the emtmg wells were mtalled for the purpose of 

momtomg the vadose zone Therefore, mformatton on condmons m the vadose zone m the 
v i w t y  of the MSSs IS laclung and m&cabons of contammatron are ltrmted to analysls of 

borehole samples (soil and groundwater) collected dunng drrlling operat~ons. Other methods to 

rnVeShgate the vadose zone dunng the unplementatton of the work plan would mclude sod-gas 

surveys, mtallatlon of sod temorneter nests, and lnstallatron of addruonal sod bormgs. Sod 

samples collected dwrag sod bomg ddling will be collected to ob- geochemical and 
geophysical data and run to leachabhty tests on. The sod bomgs would also be used to collect 
groundwater samples a a  a BAT, sampler or eqmvalent (see the followmg sectron) A Field 

Samphng Plan for vadose zone work would be provlded m the appropmte tecbcal memoranda, 
If q u u e d ,  based on results collected to date 

l 

6.2.4 Groundwater 

W i t h  OU8 the= are several MSSs m whrch contammuon of the groundwater may have 
occurred "Ius IS based on the volume of the release, suspected pathway, and the ckmcal 
character of the contammant, rncludmg the potentul for dilution or the likelihood that the 
c o n m t  would stdl be present 111 slgIllficant amounts. Insufficient data due to the absence 
of downgradent groundwater momtomg wells do not pemt an adequate c-mbon for 
deheauon of the nature and extent of contammuon at rndrvldual IHSSs. In adhtron, vanable 
geologxal structural con&trons emt at OU8 wthm surfiaal matemils and shallow bedrock whch 
may comphcate the expected flow paths of potentlal contammanu, especially the presence of 
footmgs drams and outcroppmg and subcroppmg Arapahoe sandstones The presence of surface 

dratnages and footmg dram m the vicmty and under vanous MSSs could act as a pathway for 

I 
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contamrnants to leave the groundwater system through ddtrahon along the walls of stream 

valleys and former excavattons 

Groundwater samplmg wdl estabhsh the presence or absence, and to some degree the extent of 
a contammant. However, it may have h i t e d  use 111 estabhhmg sources, especdly m an area 
wth overlappmg IHSSs, unless the hydrogeological conhhons are well understood or are 

adequately represented 111 a conceptual model. Adhttonal data regardrng the geochemcal and 
physical charactenzatton of the groundwater system at OUS 1s needed and a p r e l u n w  step 
towards thu goal can be accomphshed by unplementmg the samplmg plan for groundwater as 

-bed 111 Sectlon 6 4. 

The monale for groundwater samplmg, u-g a BAT, sampler or equvalent m sod bomgs 

ddled 111to the saturated zone, IS based on a lack of groundwater momtomg well data whch 
would mhcate whether contammatton of the groundwater eXlStS or IS sourced at a parhcular 
IHSS The BAT, samples wdl prowde a prehmmuy assessment of the hydrochemtry and may 
pomt to the need for addihonal groundwater mveshgahon (i.e., mtallahon of momtomg wells) 

To provide supplemental mformahon concemg hydrauhc w e n t  and the subsurface flow 
r e p e ,  piezometers would also be mtalled. 

6.2.5 Rmonale for Speclfyrng and Collectmg Additional An Quality Data 

Whether d e f m g  baselme condihons or momtomg field operahons, momtmng IS the pnmary 
approach used to charactem and venfy area 8u eIIIlssIoI1s. An momtomg technoiogies can be 
orgamed rnto the followmg four genenc categones: 

1 Dmct Emmions Measurement - "hu method IS preferred for mvesugatmg an 

area's volat.de sod gases Area emxwons measurement generally mvolves 
lsolatmg a small semon of sod surface with an m g h t  enclosure and measumg 
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the concentrauon of vapor resultmg 111 the headspace Altemauvely, sod-gas 
plume boundanes and concentmuons can be qwckly defined by lnserttng an 
extractton probe mto site sods and a n a l p g  collected sod gases These 
concentmuon measurements can be used to calculate an emmion flux, whlch can 
then be related to an emrssions rate for the a m  source. Although neither method 
considers local meteorological duences other than at the tune of samphg, the 
acqumd data can be used to develop estmates of volahle orgmc emlsslons to au 

Neither techtllque allows evalwon of pmculate ermssions to a ~ .  

e 

2. Induect Emlsslon Measurement - T ~ I S  method mvolves measmg the atmosphenc 
concentmuon of the emtted s p e s  (volatde and/or parhculate matter) and 
equatmg thIS data to an estunated ermsslofl rate. All techmques mvolve clusters 
of ambient rn samplers posiuoned close to the emmaon source base 

momtormg schemes reqm mhwdual momtors be placed 111 a vertrcal array at 
each monttonng stauon. Screenmg measurements can be made upwmd, 
downwmd, and/or duectly above the site usvlg real-tune mstruments. Downwind 
measurements can be corrected for rnstrument bias and upwmd mterferences. 
False negmves may occur If s p e s  concentmuons are below rnstnunent 
rmnunum detechon levels. These methods are appropriate for assessment of 

aubome total suspended par&culate/mpuatory parhculate concentrabons 

\ 

3. h Monttomg/M&hg - With thu method of momtoring, technologm that 

measure ambient au concentrahon rn combmed wth au duspersion algonthms to 

calculate the area source emmaon rate. These models usually prowde rn 
concentratron mformahon at a d3Stanc.e further downwmd than mdvect 

measurement data, and they do not dxstmgursh between multtple mts w i b  a 

combmed site. 
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4 Predictlve Emlssions Models - With ttus method, emission rates for a wde vanety 
of waste types can be predicted prowded fauly detsuled mformatlon IS avadable 

for model mput. Assumpt~ons concernmg the theoretlcal and empmcal 
relat~onhps of mQwdual contarmnaat mobfity are apphed to known site-spec& 
factors to denve estunates of mQvldual contamrnant emwaons rates These rates 
are then added to determme the overall emmion rate from the ate 

Infomatton currently avatlable for OU8 does not support an au pathway assessment for IHSS 

at OU8 These h i t e d  data preclude the apphcation of predmve emusions models m esmattng 
mdmdual site emwuons rates. Smdarly, dspemon modeling methodolo@es do not lend 

themselves to IHSS au pathway analysls However, the exmng RadtoactIve Ambient Au 
Momtormg Program (RAAMP) momtormg can conttnue to be used m the acqurslhon of turbome 
pmculate mformatton on multiple RFP mts, mcludmg OU8 IHSSs 0 
Data from emttng lugh-volume samplers will be evaluated for apphcatlon at OU8 because they 

prowde a lugh parhculate loadmg on the fdters. Heavdy-loaded filters prowde greater 
deductlbihty than hghtly-loaded fdters Filters m the low-volume total suspended parhculate 

samplers are often so hghtly loaded that concentrattons of many rdonuchdes fall below 
detect1011 hits. The hgh-volume samplers collect almost m e  8s large a volume of 811: m 24 

hours (2448 m3). The hgh-volume fdlters, therefore, should have more contamwt  mass and 
better deductibility than the low-volume filters. Additionally, EPA gudehes  specify that total 
suspended parhculate should be sampled wth a lugh-volume sampler (EPA, 1985) for analysls 
of morgatllc compounds 
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6 3 INTEGRATION WITH RFP STANDARD OPERATING PROCEDURES 

EG&G Rocky Flats Plant Enwonmental Management has estabbhed SOPs for the perfomance 
of a wide vanety of RFYRI related tasks To ensue q a t y  and d o m i t y  111 the execubon of 

the OU8 Work Plan, the Work Plan specfies SOPS that are to be employed for each samphg 
task Table 6.1 summarues SOPs to be used durrng Stages 2 and 3 of the FSP, and Table 10 1 

summaflzes all SOPs to be followed Each IHSS may have umque con&bons that reqwre 

moMicabon of an SOP; modificaaons will be requested by a Document Change Nobce @CN) 
and when possible wdl be mcluded m the appropnate Techcal Memorandum (TM). Those 
act~wbes that generate appreciable quanabes of pmculate wdl be conducted m accordance wth 

the Rocky Flats Plan for Prevenbon of Contammint hpersion (PPCD) 

B) 6 4 SAMPLING METHODS AND STAGED ACTMTIES 

The pnmary goal of the OU8 Phase I FSP IS to collect the data necessary to fuIfiIl the Phase I 

Work Plan obFctives o u h e d  m Secbon 5.0 (DQO's) and Secaon 6 1. 

The FSP IS DQO based. T ~ I S  document spells out m d e w  the m m u m  Phase I samphg and 
field work requvements for each of the OUS IHSSs. These requrrements were based upon 

avadable infornabon about the JHSSs at the me the IAG was f m d .  In the course of 
researclung thu Work Plan, add~bonal data have become avadable (Appendu B) whch w m t  
modlfymg the scope and/or method of field mvesbgmon for a number of OU8 IHSSs. The field 
work proposed m thu FSP for any parbcular MSS may themfore vary from that sapulated m the 

IAG 

It 1s recogntzed that the FSP must rentam flemble m order to accommodate RFP operabons and 
secutrty requrements, U t d m S ,  mterferences, and sunriar vanables Subsequent stages of the FSP 
must also allow for adjustment to the data obmed m earher stages, for mtance, final borehole 0 
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locauons cannot reasonably be selected before the results of field screemng surveys are 
mterpreted I 

I 

I 

All FSP work wdl be conducted based on the Stage 1 acttwbes and Stage 2 field screenmg 
results, stamucal analyss of those results (as presented m SecClon 5.0), DQOs, and EG&G Rocky 

Flats Plant SOPs. These documents prowde specficattons for sample collectron, handhg, and 
analyt~cal protocol The SOPs and Health and Safety (HM) gwdance documents wdl be of 
part~cular importance in unplementmg the Phase I RFI/RI acuwtres. 

Appropnate field samphg and decontamlnatton procedms for the OUS RFYRI field 
mvesttgahon will be 111 accordance wth the most zecent vemon of the RFP Enwonmental 

Management Dmsion Operatmg Procedures (EMD SOPs) (EG&G, 1991m) dated March 1,1992. 
Appropmte EMD SOPs are referenced 111 the followmg secttons The EMD SOPs are 

supplemented by EPA procedures @PA, 1989b) and Amencan Soclety of Testrng Matenals 
(ASTM) standard (ASTM, 1991) EMD SOPs are currently m development for some of the 
procedures unW this plan. 

\ 

The followmg subsecuons descrrbe the samphg t e c h q u e s  that vvlll be used dunng 

unplementahon of the FSP Any one or all  of the followmg samphg techruques, where 

appropmte, wrll be continued to the edge of any posslble contarmnatton anomaly, or untd 
another MSS boundary IS encountezed 

I 
I 6.4.1 Stage 1 Actmhes 

Stage 1 wdl address the logutm of FSP mplementaaon pnor to the commencement of field 
work. Detaded coordumon with several RFP departments will be necessary. A Health and 
Safety Plan WIII be prepared wth mput from RFP health and safety personnel and from the 
EG&G Racholog~cal Enpeenng Group Because most of the OU8 IHSSs are withm sensitwe 
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areas, coordmoon with RFP security wdl be of particular mportance Fachty operat~ons 

personnel WIU be appnsed of planned acowues and schedules so that mterference wlth RFP 
operanons IS mlmmlzed. D m g  pennits, RFP excavauons pemts, and other r e q m d  pemts 

will be obtatned Qualified drillmg, excavauon, and other necessary subcontractors will be used 

Ad&uonally, d y n m c  documents such as the HRR, that may have changed subsequent to the 

release of thrs document, or other documents providmg updated data on OU8 that may be 
pubhshed after thrs document, wrll need to be rewewed pnor to the unplemenmon of t h ~ ~  Work 
Plan. A ate w t  and/or personnel mterviews may be necessary to acqm mformaUon pertamng 
to the current state of some mdnndual MSSs (eg., the eutence and/or locauon of an 
underground storage tank, etc.). Also, evalumon of the ate-wde a~ momtonng program wdl 

be done to detennme locauon and frequency of arr momtormg am. a 
6 4.1 1 Underdrruns 

e 

It IS anucipated that groundwater IS bemg collected and transported m underdrarn systems located 

around the penmeter of foundabon footmgs of some bulldmgs An analys~~ of thrs sltuabon 
requve adhbonal mformauon regardrng the emtence of penmeter footmg underdram. It IS 
unknown If each burldmg w h  OU8 actually has a penmeter footmg underdram system m 
place, whether it IS connected wth other dram, what its constructed depth IS, and where the 

dscharge pomt IS located Avadable plant plans wrll be rewewed for design and constructton 
mformahon. Followmg review of as-bwlt drawmgs, a site walk of the facihes and bwldmgs 
m OU8 wrll be conducted m an attempt to locate and deterrmne the extent of the drains and 
determme optuaum samphg locauons. 
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6 4 1.2 Smtary and Storm Sewer Systems 

Another entry pomt for groundwater contammants mto the samtary (ASI, 1991c) and storm sewer 
systems (ASI, 1991a) 1s via mfiitrauon through jornts, cracb, and other types of breaks m the 

closed condmt. In previous stubes, mfiitrauon and exfitmuon of the storm and sarutary sewer 
systems were analyzed m g  mass-balance techmques (ASI, 1991a and 1991c) This mforxnauon 
wdl be renewed to determme whch segments of pipe for OU8 are ltkely to have addIttond 
water entemg from the groundwater table In conjunctlon wth preparauon of thu Work Plan 

the currently known mformatton regardmg the presence or suspected locatton of footmg drams 

was s u m m m d  by Doty and Associates (Appendm E). Thu mfoormatlon was taken mto 

considerauon m developlng the sampltng program outhed below 

6 4.1.3 Surface-water and Sedunent Samphg 

Surface-water and sedunent samphg may be requrred wthm the storm sewer and/or mtary 

sewer systems m order to reltably lsolate a given IHSS as the source of contaminants This wdl 

reqm knowledge of the emtence of pemeter footmg underdraurs and the l m o n  of the 
connecbon mto mtary or storm sewer systems or dayhght pornts mto dramageways 

A copy of the plant utdiq plans s h o w g  the hornonal locatton of stordsamtary sewer system 
vrnll then be updated to show the locabons of each accessible manhole and the locatlon of each 
known under- connectton This plan wdl be used to d e t e m e  locations for supplemental 

surface-water and sedunent samphg 

6 4.1 4 Techcal  Memorandum 1 

TM 1 wdl be prepared at the complebon of Stage 1 acbnbes. "Is memorandum wrll present 
the results of prelmunary rewews, ate wsits, and mvesugahons such as camera mspecbons of 
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pipes. TM 1 wdl also &cuss any Miculbes that the subcontractors may have run mto dunng 
Stage 1 work, such as coordmabon vvlth RFP secmty, etc TM 1 wdl mcorporate the findmgs 
and recommendabons based on the reviews performed dunng Stage 1 acbnttes. This lnfOrmattOn 
wdl be processed and analyzed m an effort to idenufy expected contammints from known MSSs 

located upsaeam and to determme the source and areal extent of each contarmnant. Based on 
the results of this data mterpretatton, a decrslon will be made r e g m h g  the need for and 
recommended locabons of adbbonal samphg sites. The TM wdl mclude locabons, frequency, 
procedures, and methods and analyss parameters to supplement thts FSP and outhe  efforts for 
Stage 2 samphg. Further samphg m subsequent stages wrll be performed to provide a full, 
complete, and adequate RFI/RT mvesbgatton 

6.4.2 Stage 2 Investtgabons a 
I The purpose for Stage 2 surface samphg B to determme the presence of contammahon and to 

support a vanab&ty analysls for Stage 3 samphg Currently avdable hstoncal Informahon and 
previous samphg data mdicate that the possible cont8rmnants at the OU8 MSSs mclude all or 
some combmhon of radionuchdes, volahle orgmc compounds (VOCs), semi-volable orgmc 
compounds (SVOCs), and morgmc contarmnants mcludmg metals, cabons and mons. 

Rabonuchdes, VOCs, and metals can be detected and hot spots mapped m the field us111g real- 

tune screenrng methods These screemng methods can be used to dvect subsequent surface and 

subsurface samphg programs requrred to charactenze the nature and extent of contammahon. 
Because the SVOCs and some of the morgamc compounds are not as easily detected through 
screenrng methods, surface and subsurface soil samphg may be the only practical method for 
determmng the nature and extent of contamuratlon In ad&bon, rabonuchde and metal 
screenmg methods wdl only detect surface contarmnants, thmfore, subsequent subsurface 
samphg may be r e q m d  to fully determme nature and extent of contarmnatlon. 

, 
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Stage 2 samplmg wlll mclude conducmg a number of screemg-level acttwties to assess the 
presence of the contammants of concern at each IHSS Ad&honaUy, tank and pipehe 
mspect~ons wdl be performed as part of the Stage 2 mvesttgahon. 

6 4 2.1 Radntion Surveys 

The task will c o m t  of a surface and shallow subsurface me&a survey to fmt d e t e m e  
rf si@icant ra&ological contammation emts  compared to background, and then to prowde 
prelmmry defrtlltton of the extent of contammation The proposed r a w o n  survey techntques 
vvlll prowde real tune results, wdl identlfy general areas of pnmary concern, and wdl allow 
subsequent field samphg tasks to be effiaently focused. -on survey techntques wdl 
rnclude hgh punty germmum (HFGe) h Q o n  surveys supplemented wth gamma actmty 

measurements uslng a so&um io&de (NaI) scrnhlhon detector. The purpose of the NaI probe 
IS to prowde spatral resolution of surficfal ra&oactiwty detected with the HPGe. Surface samples 
of concrete or asphalt, and vemcal depth profde sod samples will also be collected to support 
HPGe surveys as desmbed rn thu section. 

Ra&atIon surveys wdl be conducted to document the character of surficlal ra&onuchde 
contarmnauon. HPGe ra&ahon surveys conducted at OU8 IHSSs wdl be set up on a gnd that 

prowdes total areal coverage, plus overlap. The HPGe gamma ray detector WIU be used whch 
is capable of hgh resOluhOn gamma ray spectroscopy enabhng the idenUfkabon and 

quanufkation of gamma-emittmg ra&onuchdes. The HPGe results wdl be supplemented with 
gamma acttvity measurements uslng a NaI probe, one of the best sctntdlators for detecting 

gamma photons. 

The HPGe detector IS mounted either on a tnpod or vehtcle and placed a set btance above the 
ground surface to measure gamma rays whtch ongrnate from surface m e h  The detector height 
on the vehlcle-mounted system can be vaned to accommodate site spectflc con&hons and more 
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narrowly focus the field of view The detector system mtegrates gamma rahonuchde achnty 

over the detector's "field of new", a volume defined by whch 90 percent of those gammas 
ongtnatsng 111 the surface meQa are measured. As wth most screetllng r a w o n  detectors and 
measunng mstnunents, it IS assumed that radronuchde dstnbuhon IS relahvely homogeneous over 
the field of view, and that the btnbuhon vanes only wth depth. It IS recogwed that the 
assumpbon of homogeneity 1s probably not vdd. however, the physlcs of all probes used to 

screen a surface for donuchdes q u u e s  ths assumptton Supplemental gamma achwty 
measurements wdl therefore be taken wth the NaI probe to better defme anomalous areas w W  

the HPGe field of view. In adQtion, surficral material samples and depth profile samples wdl 
be collected to further define the HpGe results. HPGe results are typically reported as 

concentrahon per tuut mass, picocutres per gram (pCdg). 

, 0 Gamma rays o n p t m g  in the sod or surface media (typically asphalt pavement or concrete) are 

attenuated such that the number reachmg the detector decreases exponenttally wth depth. The 
attenuauon of the gamma rays IS a funchon of the elemental composihon of the sod or medtum 
measured The more dense the sods or surface me& the more gamma attenuabon that d 
occur. Where soils are covered by asphalt or concrete, HPGe measurements will reflect the 

achwty of the pavement, rather than the underlymg sod. The capabhhes of the HPGe detector 
prowde greater areal coverage and hgher q d t y  results than G-M shrelded and FiDLER 

instruments and pancake-type detectors outhned m the IAG mLER mrruments pmwde 
relahve compansons of radroachnty at djscrete survey pomts whereas HPGe detectors pmwde 
mdwidual rahonuchde concentrahons over the enwe area surveyed. 

EG&G currently has m-house capabhty to conduct HPGe fEld surveys usrng a tnpod-mounted 
detector The tn@-mounted detector has an approximate field of new of 14 meters, or 
approxlmately 45 feet (ft). The use of the tnpod-mounted detector will be m accordance wth 

SOP GT.30 Insitu Characterizahon for Radionuchdes. Vehcle-mounted HPGe mtrumentabon 
wth a 60 meter, or approxmately 195 ft, field of wew IS anhapated to be avadable for field use 
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m late fall 1991 The vehcle-mounted HPGe IS SIX to eight m e s  more sensitwe than the tnpod- 

mounted umt because it IS equpped wth more crystals and therefore IS the prefemd detector for 
site use provided the IHSS IS large enough. Idenbcal results of the same q d t y  but at Mfenng 

sensitwitles are obtatned from the tnpod-mounted and the vehxle-mounted systems. This allows 
for duect correlabon of the results from the two systems. The large gnd spamg proposed for 
some OU8 MSSs wdl be reduced If mterferences from bwldmgs reqm a more focused field 

of mew, or replaced with a tnpod-mounted detector, m the event that the vehcle-mounted HPGe 
either IS not avahble or not effectwe for the field mvestlgatton The SOP for vehcle-mounted 

HPGe field screemg IS currently under development. As a contmgency, G-M shlelded and 

FIDLER m m e n t s  and pancake type alpha detectors wdl be used at each OU8 MSS where 

HPGe IS currently proposed rf the SOPS are not yet approved pnor to OU8 fEld work, or If slte 
condmons mtroduce other drffrcuhes. 

Verhcal depth profie samples wdl be collected at a subset of the exposed sod HPGe survey 
locaQons to deterne the verhcal extent of mhonuchde contarmnatton. Verhcal depth profile 

samples wdl be collected at 0 to 2 ,2  to 4, and 4 to 6-mch vemcal depths at locat~ons deterrmned 

after the survey results are evaluated T~LS mfomaUon IS only requved m exposed soil or gravel 

sites to d e t e m e  the verhcal htnbubon of gamma-emitttng rahonuchdes contnbutmg to the 

HPGe survey readmgs. Verhcal depth profile samples are not proposed under concrete or asphalt 

because these dense surfacmg m a t e d  attenuate gamma rays and no COITelahOn can be made 
between surface HPGe measurements and verhcal dustnbuhons m underlymg sods. The verhcal 

depth profile samples wdl be measured on slte for ra&onuchde ConcentraQon m g  a laboratory 
HPGe. 

Surfrclal sod and verhcal depth profile samphg at the gndded locabons m g  the field HPGe 
wdl be supplemented by analysis of add~tional s ~ c d  sod samples, d necessary, and concrete 
or asphalt samples USlzIg a laboratory HPGe. Adhaonal surfkml sod samples may be collected 

at nongnd locations to allow cornlabon of remote and dvect HpGe measurements and to 
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quanufy anomalous readmgs from the NaI probe Surficlal sod samphg techxuques are 

descnbed ~fi Sectton 6 4 2.3 Surficlal sod samples and concrete or asphalt samples WIU be stored 

111 contamers for 30 days to allow radon gas to equhbrate with parent &onuchdes present III 

the matenal matrvr After 30 days, an on-site laboratory HPGe wdl be used to detect 

concentrattons of gamma-emittmg donuchdes UI the samples. These data wdl be used to gude 

further mvesttgatton of anomalous ra&oacttve areas. All samples analyzed usmg the laboratory 

HFGe wdl be retamed untll the results of the analyses have been evaluated Duplrcate sod 

samples wdl be collected at a subset of sample locattons and analyzed 111 a radmchemlstry 

laboratory to determme the concentratton of non-gamma emittrng ra&onuchdes and to confirm 
the HPGe detector measurements 

The 30-day lag tune for HpGe analysls IS not real tune, per se, but IS more advantageous than 

the SIX to m e  month turn-around me currently expenenced for laboratory mhonuclrde analysa. 

The avadabfity of a laboratory m e ,  however, IS key to unplementauon of thu plan. An SOP 

for laboratory HPGe field scnxmg IS currently under development, and the laboratory HPGe IS 

scheduled to be available by Spnng 1993. In the event a laboratory HpGe IS not avadable by 

the tune OU8 field work commences, samples Hnll be sent to a radmchemlstry laboratory for 

= l Y =  

{ 

I 

~ 

Radiatton Survey Procedure 

Radutton surveys wtll be conducted wth a W e  gamma ray detector developed for hgh 

resolutton spectroscopy. The HPGe has a broad energy range, exhxbits hlgh resolubon, excellent 

gain stability, moderate area averagmg, and the abihty to identify and quanhfy all gamma 

emittmg rahonuclrdes. M a t r o n  survey locattons are IHSS speafic and am dtscussed in Secuon 
6.5. Vehcle-mounted HPGe detector surveys wdl be conducted on a 1504 gnd at OU8 MSSs 
that are large enough. The HPGe detector provldes rahonuchde concentmom m sod 111 

picoCmes per gram (Pdg) of gamma-ermtttng radionuchdes mcluding, but not lurued to, '0 
6- 19 
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potasslum-40, nubum-226, thonum-232, cesium-1 37, amenaum-241, plutomum-239, -240, -241, 
and urmum-233, -234,-235, and -238 Whde plutomum is pnmanly an alpha emitter, gamma 

and x-rays are also emitted Plutomum emts gamma rays at very low branchmgs that can be 

detected wth hgh sensiuvlty mstruments, such as the HpGe detector Tnbum and stronuum-90 
are not detected usrng tlus method. The EMD SOP for the HFGe 1s presently under development 
and wdl be avadable pnor to any OU8 field work. Other eqlupment requuements are bted  m 
Secbon 5 2 of EMD SOP FO 16 

I A NaI probe wdl be used to Supplement the HPGe data at IHSSs where bwldmgs or obstrucoons 

may h i t  HFGe effecuveness and to provlde spmal resoluhon of HPGe m u h g  The NaI 

smtdhtion detector has advantages over other detectors that mclude hgher probabihty of 

mteractlons per centmeter, a hgh hght veld from deposited energy, and a hgh atom number. 

The EMD SOP for the NaI scmblhon detector 1s currently under development and will be 

avadable pnor to any OU8 field work. 
@ 

To supplement the HPGe and NaI probe surveys, vernal depth profile samples, and concrete or 
asphalt samples collected wa procedures m thu secuon, wdl be surveyed wth a laboratory HPGe 
detector to obtam ra&onuchde concentrahons. A SOP for laboratory HPGe field scnxmg 1s 

currently rn development and vvlll be submtted pnor to any OU8 field work. 

Verhcal De~th Profde Procedures 

Vernal soil depth profile samples wdl be collected at exposed soil HPGe survey locations to 

correlate HPGe and NaI probe results wth depth dutnbutlon and a d  m the mterprewon of 
HPGe data. Tentatwe locattons are shown on Rgures 6-5 through 6-13 The vernal profile 
sample locahons will be determrned after evaluabon of the "aT probe surveys. However, 

tentauvely it 1s proposed to take two vertical soil profde samples at small IHSSs and more than 

two samples at large MSSs. They wdl typically be collected wth a plug type sampler at 0 to @ 
6-20 
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2, 2 to 4, and 4 to 6 mch depth mtervals A SOP for thts procedure wdl be developed and 
submtted pnor to conductmg OUS field work 
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,a 6 4.2.2 Sod-Gas Surveys 

Concrete or Amhalt SamDling 

Concrete or asphalt samples wdl be collected at areas of anomalous surface acumty i d e n ~ e d  
by the HPGe and NaI probe surveys for monuclrde analysis wth the laboratory HPGe. The 
locahon of concrete or asphalt samples wdl be determmed after evaluauon of the HF"d 

probe surveys. Samples WIII be collected wth the a d  of asphalt or concrete cutters or saws. 
Procedures for obtarntng and analymg such samples for ra&onuclrdes wdl be subnutted m an 
SOP pnor to conductmg OUS field work. 

VOC screenmg-level data collecuon wdl be done by an acme real-tune sod-gas survey techxuque 

that allows mappmg of VOC anomahes as the rnvesttgators collect and analyze the vapor 
samples. Sod-gas samples wdl be extracted and analyzed m the field at IHSSs wth suspected 

VOC conrammbon. ht ta l ly ,  sod-gas samplmg pomts wrll be estabhhed on a standard gnd at 
each IHSS wth potenhal volatde orgaruc conmunabon. Gnd m e  selection 1s dscussed m 
Sectton 6.5. The ng WIU be set up on each pomt, and wdl cut through overlymg concrete or 
pavement If present. Sod-gas samples wdl be collected appromately five feet below ground 
surface through a 1-mch dtameter stamless steel probe rod drrven wth a hydrauhc ng mounted 
on an all temun vehcle (ATV) In the event that the samphg probe cannot be dnven due to 

physical bamers m the soil, a bomg may be augured to a pomt just above the desved samplmg 
locabon. At t h ~ ~  pomt the sampbng probe wdl be lnserted mto the sod. A vacuum wdl be 
apphed to the samplmg probe to mduce BJI flow (sod gas) Erom the sod pore spaces mto the 

samplmg probe A suffiaent volume of sod gas wdl be purged through the samplmg probe to /e 
6-21 
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ensure that a representauve sample \N11l be obtarned A sample of the sod gas wdl then be 

collected uslng a gas-ught symge merted through fittmgs at the top of the sample probe 

Once a sod-gas sample has been collected, the sample wdl be analyzed usmg a portable field gas 

chromatograph (GC) The GC wdl be cahbrated for the compounds of mteEst (Table 6.2). and 
the results wdl generally be avatlable the same day the sample 1s collected. Thw methodology 
allows for rnoWicauons to the samphg program to be made as the sample results are obtruned 
In ad&hon, once the sample has been run, the results unll be analyzed to detemme if other peaks 
occurred d m g  the run. If other peaks do occur, the GC may be recalibraed to those peaks and 
the spllt of the o n g d  sample run wthm the allowable holdmg tune to quanw those peaks. 

All samphg protocol wdl be m accordance wth SOP GT.09, Sod-Gas S a m ~ l m ~  and Field 
Analvss, and SOP GT.19, Field Gas ChromatomDhes 

6.4.2.3 Surfhal Sod Samphg 

Surfkml sod samples wdl be collected dunng Stage 2 for a d y m  of SVOCs, mbonuchdes, 
metals and mons, or other compounds of c o n m  based on the released contammt at each 
IHSS Surficial soil samplmg wdl be performed m accordance wth SOP GT.08, Surface Soil 

Samohnq The purpose of the Stage 2 surficnl sod samphg 1s to collect enough data to 

determrne contarmnant vanabhty m order to design a statlstrcally-based samplmg program for 
Stage 3 samphg (as descllbed m W o n  5.0) and to detemune the presence and nature of 

contmmatxon. Surficd sod samples wdl be taken m the followmg manner: 

e In an area where the ground surface 1s covered with pavement or concrete, sod 
samples wdl be taken using the "Grab Samplmg" method outhued in SOP GT.8 
These samples will be taken &om the sod substrate underlying whatever base 
materials are m e d m e l y  beneath the pavement and wdl be located, when 
pomble, m holes cut through the pavement for other screemng surveys To be 
consxstent wth the followmg Rocky Flats samplmg tecbmque, these samples wdl 
be collected 5 cm deep from the top of the collechon zone. 
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In an area where the ground surface IS unpaved (exposed sod surface) compoute 
sod samples wIU be taken by the "Rocky Flats method" outlmed m SOP GT.8 
usmg the 10 cm x 10 cm x 5 cm (deep) samphg jig. Each pomt on the samphg 
gnd Vnll be overlam wth a one square-meter template. In ttuS case, five -le 
subsamples wdl be collected from each gnd pomt and cornpouted mto a 2300 
cm3 sample 

Surficlal soil samples for radsonuchde analym wIU be analyzed onsite wth the laboratory HPGe 

detector. A subset of surface samples that represent a range of aonuclide concentrations will 
mtraIly be surveyed wth the laboratory HPGe detector, then sent to an offkite laboratory for 
mhonuchde analysrs and HPGe venfkataon Nonradiological surficlal sod samples wdl be 
submitted to an analyt~cal laboratory for analys~. A stamucally based method developed by 

Gilbert (1987) (descnbed m Sectlon 5 0) has been used to develop samphg grids across the 
IHSSs targeted for surface samphg. SeChOn 6.5 describes the samphg grids determined for 
each IHSS Prospectwe samphg locations are shown on the indmdual maps prowded for those 
IHSSs from which surface soil samples will be collected. 

{ 0 

Typical RFI/RI surface sod sampllng SOPS call for samples to be collected by W e d  personnel 
wth a sutable mtrument (e.g., a precleaned stamless steel trowel) and placed in an 

appropriately-labeled sample container. The sample wdl be dembed accordurg to SOP GT.l 

Loeeinrr Alluwal and Bedrock Matenal by field personnel. Samphg lIlstNments will be 
completely cleaned and decontammted between samples. Sample preservation will be achieved 
by coohng wth ice. Transfer of the samples to a cemfiid laboratory wdl be accomplrshed wthin 

a me frame such that the laboratory receives the samples wfh enough remamng tune to allow 

them to perform theu standard operahng procedures for meivmg samples and perfoxming the 

apphcable analyses without exceedmg holdmg tunes. Detailed documentation of sample 

collecbon and chatnsf-custody wdl be completed for each sample All samples will be screened 
for gross mhoacuve contamlnatton pnor to slupment to the analybcal laboratory. 

pbrc1RmAuwakRfa 
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6 4 2 4 Tank and Pipelme Inspecuons 
I 

Tanks, valve vaults, and underground pipes consutute the pnmary contammauon source m some 
of the OU8 MSSs. The physical CondIhOn of these structures, as well as the presence of =dual 

product or waste matenals, wdl bear upon ste charactermbon and selectlon of remedal 
altematlves. Stage 2 acttwues wrll mclude mspecuon of above ground pipmg or other ancillary 

structures, presswe testing and resrdue samphg (where appropnate) of tanks, dram systems, and 
pipelmes assomated wth OU8 MSSs. 

6 4.2.5 Surface-water and Sedunent Samplmg 

Surface-water and s e b e n t s  WIU be sampled based on the FSP presented m TM 1. Surface- 

water samplmg polnts should be located at outfalls of storm sewer systems and under- trunk 

hes, upstream of confluence polnts between two open dramageways, and wrthrtl open 
dramageways, where apphcable The sedunent samples wdl be collected 111 anas of the 
dramageways that are exhlbittng signs of channel-bottom aggrawon, such as wde, flat areas, 

or mmedrately upstream of control structures. If sedunents are saturated, a core sampler with 
a core h e r  wdl be used to collect the top two mches of bed matetrals for analyss of volatrle 
orgmcs. Samples for nonvolatile analyss wdl be collected wth a stiunless scoop. The surface- 

water and sedunent samphg efforts will proceed rn accordance wtb SOPS SW.03, Surface Water 
Samohng, SW.04, Sedunent Samohg, and Fo 13, c c a  
Shoome of S O ~  and Water Samoles. 

@ 

6 4.2.6 Techcal  Memorandum 2 

TM 2 wdl be prepared at the completlon of Stage 2 m p h g .  Tius memorandum wdl present 
the results of the HPGe, NaI probe, alpha scan, sod-gas surveys, verhcal profde SOII samphg 

results, surface sod samphg results, surface-water and sedunent samphg, and the tank, valve 

6-24 
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vault and pipehe msppectlon/samphg program results TM 2 wdl also rnclude proposed 

samplmg locattons to confirm both positlve and negattve results from the Stage 2 sereenmg 

mvesttgattons, determme extent of contammauon, and present a stat~~tlcal samphg program. 

6 4 3 Stage 3 Investlgattons 

Stage 3 mvestlgatton wdl mclude collectlon of ad&tlonal s d i d  mate- samples (1.e. sod, 
asphalt, concrete) to detemrne the extent of contammatron that was detected d m g  the Stage 

2 field efforts. Thu stage wdl also mclude dnllmg sod bomgs to collect sod samples for 
chemical analyses and analyses of geotechntcal and geochemical properttes. In the event that 

these bonngs mch groundwater, a BAT, sampler or equivalent may be used to collect 

groundwater samples Stage 3 aettwtles may also mclude surface-water and sedunent samplmg. a 
6 4.3.1 Surficral Sod Samplmg 

Adhtlonal surface sod samplmg may be performed as part of the Stage 3 investtgatlon. If Stage 

2 samplmg mhcated the presence of surface contammatton, surface sods may be collected 
accordmg to the procedures desmbed earher, to better define the nature of contammatton and 

to determme the extent of contamrnmon. Ad&tIonal surface sod sample locations and frequency 

will be presented m TM 2 TM 2 wrll also prowde analym to be performed on the addhonal 

samples, 

6.4.3.2 Soil Borings and BAT, or Eqmvalent Samplmg 

Using results of the sereenmg and samplmg actIvitles descrrbed above, a sod bomg and 

groundwater sampling program will be conducted to mvestigate and quantify the extent of 
COntaIrunatlOn at potenttally anomalous areas. The pnmary objecttve of sod borrngs IS to collect 

sod samples for laboratory analym to determrne the nature and extent of subsurface ’ 0 
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contarmnatlon and to confvm the Stage 2 results Also, sod samples wrll be collected for 

analyses to determme the total orgaruc carbon (TOC), gram sue dustnbutton, Ph, bulk demty, 

and porosity At each locatton geologic and hydrologc data, such as depth and nature of 

subcropprng bedrock and depth to water table, wdl also be obtatned. The bomgs wdl be dnlled 

down to the water table or 6 feet mto the bedrock, whchever 1s more shallow Sod samples wrll 

be collected from the surface to the total depth of the bomg or to the top of the water table, 

whchever 1s more shallow. Figures 6-1 and 6-2 show the proposed samplmg schemes In the 

event that samples are collected for VOC analyses, &rete samples vvlll be collected at Cfoot 

mtervals Sod samples that are collected for analyses other than VOCs wdl be composited to 

represent the fmt  2 feet and then &foot mtervals to follow. 

Bonng locattons wrll be marked and surveyed pnor to ddhng Sod bomgs wdl be completed 

rn accordance wth the following SOPS 0 
e 

e 

e 

0 

e 

0 

e 

b 

0 

SOP GT.17 Land Survevmp, 

SOP GT.10 Borehole Cleanng 

SOP F0.03 General Eamoment DeCOntamlnattOn 

SOP FO.04 Heaw Ea moment Decontammatlon 

SOP GT.02 Drilling and S a m ~ h ~  Using Hollow Stem Auger Techntaues 

SOP GT.01 m a  Alluvlal and Bedrock Mated 
SOP F0.08 Handhe Drillma Fluids and CMws 
SOP GT.05 m e  and Abandonment of Boreholes 

SOP FO.09 Handhng of Resldual Sod Samoles 
SOP F0.18 Enwronmental SamDle Ra&oacttve Content Scmmnq 

Field personnel are also r e q m d  to fully document the ddhng operatlon and to record & a d d  

geologic and hydrologc mfomatton as the hole progresses. 1. 
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Hollow stem auger ddlmg IS the typical method used for sod bomgs at RFP. The SOPS specify 

contmuously-sampled bonngs, m whch a thm-walled sampler attached m advance of the auger 
cutmg head allows undlsturbed samples to be taken conmuously as d d h g  progresses 
Conmuously-sampled bomgs requrre detaded physical descrrptrons of the materxals sampled. 
Also, results from field screenmg mtruments wdl be recorded (e.g., HNdOVA headspace 
readmgs). Samples for analysls wdl be taken fkom the contmuously-sampled material. The 
intervals from whch these are removed wdl be carefully marked and documented Remaming 
samples vvlli be placed mto appropmately-labeled contamers (typically core boxes) and logged 
into a deslgnated storage fachty. 

Once total depth has been reached at specsied borings, a BAT, sampler, Hydrohcb ,  or other 
temporary groundwater samphg techmques, as required to adequately screen the selected site, 

WIU be used to collect groundwater samples for presencelabsence of contammation. The bonng 

wdl then be advanced to just below the samphg depth followmg sample collectton m order to 

charactem the geology of the sampled zone. 

0 

The BAT, System conmns three basic components a permanently tnstalled, sealed fdter hp 
attached to an extension pipe; an evacuated and sterdmd glass sample contamer, and; a 
dsposable, double-ended hypodermic needle. All elements of the BAT, System are hermebcally 
sealed. A temporary, leak-proof hydraulic connecbon between the filter Up and the sample 
contamer 1s actueved by penetrabon of the hypodemc needle through two flexible discs. Due 
to the under pressure 111 the evacuated contamer, water 1s drawn rnto the sample contamer vu the 
filter t ~ p  Depending on the amount of water that IS present 111 the formauon, several samples 
may be collected consecutwely using this method (it may be desirable to collected multlple 
samples snce the sample wal wdl only hold 500 ml of water) The tune xequtred to ftll the 

sample contamer will depend on the penneabhty of the soil. 

6-27 
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Because the collected sample volume o b w e d  by the BAT, sampler (500 ml) and HydroPunch, 
IS small, and it could become very m e  consummg to obtam large quanbws of water, sample 
analysls wdl be m t e d  to target compound ltst (TU) volatdes, mtrates and chromum by 

calonmetnc methods, and target analyte h t  (TAL) metals The FSP withm TM 2 wdl spew 
the number and locabon of groundwater samples to be collected by the BAT, or equvalent 
sampler 111 the event that the BAT, sampler IS used, samphg wdl be performed 111 accordance 
wth SOP GT.22, In-Situ Samolrne wth BAT S a m ~ h g  Followmg the collemon of the 

groundwater sample and subsequent drilhng, the bomg wdl be plugged and abandoned accordmg 
to SOP GT.05. 

Groundwater samples Wrll be collected by w e d  personnel with smtable mtmmentauon and 
placed 111 an appropmtely labeled sample contamer. The sample cokuon techmque and 
surrounding cxcumstances will be described as completely as possible by field personnel 

Samphg lnstnunents WIU be completely cleaned and decontammated between samples. Sample 
preservabon wdl be acheved by coohg wth ice Transfer of the samples to a certdied 
laboratory wdl be accomphshed wthrn the m8Mmum tune allowable for the applrcable analyses. 

Detarled documenmon of sample collection and cham-of-custody wdl be completed for each 
sample. The samples wdl be screened for gross ra&oacbve contammuon by the contractor pnor 
to slupment to the analflcal laboratory. 

/. 

6 4 3 3 GeotechrHcal and Geochemical Data 

A mmtmum of two sod samples Wrll be collected for the analyas of physlcal parameters from 
each sedunentologrc mt encountered while dnlling sod bomgs at each MSS. Conmuous 
comg methods wdl allow collecbon of relabvely un-d samples for tesMg of physlcal 
parameters. These samples will be tested to determine m o s m  content and gnun sue 
dstnbuaon usrng both sieve ana lys~~ and hydrometers, bulk demty, and porosity A mlnimum 

of two saturated and unsaturated samples wdl also be collected from each MSS for the 
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determmauon of total orgmc carbon (TOC) content, cabon exchange capacity, and sod Ph This 

physical mfomauon IS necessary for conductmg the basehe nsk assessment and evaluatmg the 
feasibhty of future remeW acuons. 

Sod samples for geotechcal analym reqm a rnlnunum amount of drsturbance and WIU be 
collected m thm-walled metal tubes The thm-walled metal tube wdl be drrven lnto the 
undrsturbed sods m advance of the hollow-stem auger, removed, and the tube sealed for transport 
to the laboratory Any changes to these geotechcal samphg procedures wdl be the subject of 
a DCN. 

6.4.3.4 Techtllcal Memorandum 3 

The results of Stage 3 wdl be presented ~II  TM3. TM3 WIU also outhe the FSP for Stage 4 

accttvlfies 

6 4 4 Stage 4 Invesbgauons 

Followmg evaluauon of the work performed for Stages 2 and 3, as presented m Techn~cal 

Memorandum 3, it may be evldent that further mvesugauons are warranted at cem IHSSs. 

Figure 6-3 shows a logcal sequence of events that could lead to add~tional m~hgahon.  Stage 

4 samplrng may lnclude addmonal soil bomgs and BAT, or equvalent samphg to fully assess 

the extent of contammatlon at some of the OU8 MSSs. In the event that adhbonal sod bomgs 

and/or BAT, or equivalent samphg are jusflied, the drilltng and sample collecbon methods and 
techmques wtll be the same as outbed m the above secbon Soil samples may be collected for 
both geochermcal analyses and geotechcal analyses. 

Stage 4 samphg wdl also lnclude leachabfity tests on sod samples collected from the soll 
borxngs and mtallauon of soll tensiometer and piezometers '0 
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6 4.4 1 Sod Bomgs and BAT, or Equivalent Samphg 

If Stage 3 subsurface samphg rndtcates the presents of contammabon but has not fully assessed 

the extent of ContammaUon, addmonal sod bomgs and/or groundwater samphg wrll be 
necessary If adhaonal subsurface mvestlgaon 1s warranted, sod bomgs and groundwater 
samphg vvlll be performed as described m Stage 3. 

6 4 4 2 Leachabhty Testmg 

Predtctmg the mobdxty of suspected constltuents through leachabdxty testmg wdl a d  sn 

developrng a momtomg plan and remedral achons for subsequent Phases for Out?. These 

predtctlons may also be used to estunate the probable verttcal or lateral extent of c o n m o n .  
The= are several means of mvemgatmg mobhty; however, leachmg tests have the advantage 
of bemg the only approach that mtegrates sod and consmuent propemes M a smgle evalmon 

Also, leachmg tests may prowde a consematwe estunate of the concentrahon withm leachate of 

waste constments that may eventually unpact groundwater. Therefore, sod samples wdi be 
collected wthm the vadose zone dunng the sod bomg program for leach test analyss. These 
samples WIU be collected at mtervais speclfied by, and handled accordmg to, the FSP wthm TM 
3 A solls/waste mture leachmg procedure, known as the Synthetlc Preapitahon Leach Test 

(Method 1312) has been developed by the PA. This method 1s outhed m Appendix F, Volume 
II of the "Intern Final RCRA Facility Investigauon (RFI) Guidance", (EPA, 1989a). It ts 

suggested that this method be used for leachmg tests. 

a 

I 6 4 4 3 Soli Tensiometers 

Tenslometer wrll be ustailed to determme presence and depth of wettmg fmnts m the vadose 
zone Tenslometer provide mformmon on sod mamc potential and commonly have an operatmg 
range or 0.0 to 0.6 bars Standard nested tensiometer equpped wth pressure transducers, or 
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equivalent moisture momtonng eqwpment, may be mtalled to measure matnc potenhal of water 
m the unsaturated zone The tensiometer wdl lrkely conslst of a porous cersulllc cup attached to 

a ngd plashc tube. The mtemal volume of the system wdl be completely filled wth water. The 
pores rn the cup form a conmuum wth the pores m the sod. Water wdl move either mto or out 
of the tenslometer system untd equhbnum IS attamed across the ceramic cup Mulhple 
tensiometers allow for the detexmmon of the duecuon, and M some cases the quanhty, of water 
flux from the ground surface to the water table Nested tensometer arrays wdl be mtalled at 
select OU8 MSSs Each array WIU consst of mulhple tensiometers buned at 2-ft mtervals from 
1 ft above the water table to withm 2 ft of the ground surface. The tensiometer will be mtalled 
usmg the hydraulrc probe to mhrw the sod bturbance. The probe holes WIU be bacld5lled 
wth uncontamuutted naturally occurring sods to a compacuon shghtly greater than the bulk 
density of the unduturbed sods to reduce surface water mfilmon, whch results III abnormally 
low temons m the backfill and the unbturbed sod. 0 
Water used III the temometer must be de-aerated and omte purgmg may be necessary to prevent 
the formaaon of bubbles which can prevent accurate data collecbon. Purgmg tune wdl be kept 
short to mrnrmlze w e m g  of sod adjacent to the porous tensiometer cup. When purgmg IS 

complete, the system IS closed and the sod draws water through the porous cup untd equlibnum 
IS estabhhed and the pressure 1s recorded by the pressure transducer and data logger. 

The tenslometer WIU be momtored for as long as the project schedule allows Tensometer wdl 

be mtalled and utllrzed accordmg to SOP GT.31 Field Use of Tenslometer. Tenslometer can 

be rnserted by d n h g  small dumeter boreholes either wth hand augers or wth a ATV-mounted 
hydrauhc probe. Subsurface geologrc condmons may h u t  the success of these lllst8u8ton 
methods, although other methods e m t  Transducers connected to the tensiometer produce m-situ 
readings of soil-water pressure whch rire recorded electromcally m dqgtal form. Soil-water 
pressure measurements are then used to determure response of vadose zone mo- to 

precipirauon events, and to evaluate whether sod wetmg fronts reach the water table. In areas 0 
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where mfiltratlon IS found to reach the water table, a potentlal method to be used m evaluahng 
the moblllty of contarmnants present m the vadose zone IS leachablllty tests 

6 4 4 4 Piezometers 

Piezometers will be mtalled m order to collect local groundwater elevatlons and assess the 
subsurface flow regme. This mfomahon wdl assst m the mterpEtabon of the hydrology of 

OU8, assst m developmg remedud altematwes, and help gude the locatron for mtallabon of 
groundwater momtomg wells wluch may be lnstalled d m g  Stage 5 actlvihes. Pelzometers will 
be mtalled accordrng to SOP.GT6 Monitorme Wells and Plezometer Installabon, and SOP.GT2 
Driulng and Samohe Usme Hollow-Stem Auger Techmaues. 

6 4 4.5 Techcal  Memorandum 4 

The results of Stage 4 acbwtles wdl be presented m TM 4, whch unll also outhe  the FSP for 

Stage 5 d Stage 5 samplmg IS reqmd.  

6 4.5 Stage 5 Investlgatlon 

6 4 5 1 Groundwater Momtomg Wells 

Stage 5 samphg may mclude 1I1st8118tron of groundwater momtormg wells. Alluml &round 
water momtoring wells will be completed based on results of field screerung and sod bonng 

programs. Alluwal momtoring we& wdl be mtalled at MSSs where Wry, screemng data, 

and sod bomg data m&cate ground water may have been contarmnated. All momtomg wells 
lnstalled during the RI/RFI process wdl be sampled quarterly for one year. Vahdated data unll 
be presented m the RFI/RI report. Subsequent samphg rounds wdl be dwussed m a TM. 
AUuvlal momtormg wells wdl be lnstalled accordmg to SOP GT.01 Loeme AUuwal and 
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Bedrock Matenal, SOP GTO2 DnllinP and SamDhne Usmg Hollow-Stem Auger Techaues, 
SOP GT.06 Momtomg Wells and Plezometer Installatton and SOP GT.02 Well DeveloDment. 
These wells may be mtalled upgrabnt and downgradant of certam IHSSs The locatton of 

these wells wrll be based on the results from the field efforts performed m Stages 2 through 4 

The purpose of these wells would be to defme the nature and extent of groundwater 
ContamInahon reiated to OUS MSSs 

All momtomg wells wdl be constructed wth matenids specsied m EMD SOP GW 6. A hollow- 
stem auger wth an mer dmmeter a ~ll l~l l~~lum of 4 rnches larger than the well caslng outer 
dmmeter will be used to drill the momtomg wells to produce a mrnrmum annular space of 2 

mches. Well consmctlon techniques wdl follow procedures outlined m EMD SOP GT.6 
Inveshgahon-denved wastes such as cuthngs and resldual samples WIU be handled m accordance 
wth gwdehnes outlmes 111 EMD SOP F0.8. 0 
Well construcuon techmques for all momtonng wdl follow procedures contamed m EMD SOP 
GT.6. Morummg wells m lugh-traffic paved areas'wdl be completed flush wth the pavement. 
Wells m a m s  not exposed to vehicular traffic wdl be protected by the placement of steel posts 

around the momtomg wells, as descnbed m EMD SOP GT.3. Ad&tional qmpment and 

matenals that may be needed for momtomg well mtallauon are listed UI EMD SOP GT.6, 

section 5.1; other related EMD SOP are cross-referenced m Section 4.2 of EMD SOP GT.6. 

The wells WIU be developed no sooner than 48 hours and no longer than two week after 
completlon and WIU not be sampled until at least two weeks after development. Water levels wdl 

be measured in all wells and recorded as outlrned m EMD SOP GW.l and the appropriately 

crossreferenced EMD SOP b t e d  m Sectton 4 2 of the EMD SOP GW.1. After the water levels 
reach statlc con&uons, the wells wdl be developed utdhng lowenergy methods, such as an 

mertuil pump or bottom bchargmg bder. Well development will follow procedures outltned 0 mEMDSOPGW.2. 
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Purgmg procedures wdl follow those contamed m EMD SOP GW 6 and mclude purgmg of three 
to five casurg volumes of water or other appropmte cntena Field parameters (Ph, speclfic 

conductance, temperature) wdl be measured after every half camg volume IS removed as 
dwnbed m EMD SOP GW 6 

Ground water samples will be collected m a manner that wdl mYllmlze the amount of agitahon 
or h u t  the expos- of the sample to the atmosphere. Ground water samplmg wrll be by bsllmpg 
or the use of a bladder or pemtalbc pump. Samples urlll be collected, handled, and screened m 
accordance wth EMD SOP GW 6 and all related EMD SOP All development and purge water 
vnll be handled III accordance wth g u l d e b s  outzlnes m EMD SOP F0.8. Eqwpment needed 
for ground water samphg IS hted m EMD SOP GW.6 

Field parameters wdl be measured when each ground water sample is collected. Spemfic 
conductance, Ph, temperature, dmolved oxygen, redox potenmil, total allalmity, and turbid@ 

wdl be measured when ground water samples axe collected m accordance mth EMD SOP GW.6 
Water level measurements urlll be conducted m accordance wth EMD SOP GW 1 and the 
appropnately cross-referenced EMD SOP h t e d  m Secbon 4 2 of t h ~ ~  EMD SOP GW.1 

64.6 Surveymg of Sample Locations 

The locatrons of all radmon survey pomts, =&gas survey pomts, bomgs, piezometers, 
tensiometers, momtomg wells and surface samphg pomts will be measured wth a steel tape 
pnor to samplmg or drilltng. After samplmg, dnlltng, or well i n s w o n ,  locat~ons will be 
surveyed wmg standard land survepg techntques described m the EMD SOP GT.17. Homntal 
accuracy wrl) by 9 . 5  ft for surficlal ml samples, sod gas survey pomts, and bomgs and H.1 
ft for piezometers, tensiometers and wells Vertical acmracy wdl be f l l  ft for bonngs and 
- 4.01 ft for wells, piezometers and tensometers. Thee elevations will be determined for each 
well and piezometer: ground surface, top of well casmg, and top of surface casmg. 
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6.5 SAMPLING LOCATION AND FREQUENCY 

"hIS secbon descr~bes the field mvesttgabons proposed for each IHSS mcludmg sample 
locahons and frequencies Table 6.3 presents a summary of the proposed field mvesttgmons 
program for OU8. Table 6 4 shows the number of sample or survey locaUons for each IHSS. 

Samphg acttvittes and analyt~cal parameters for thrs OU8 FSP are based on IHSS-specdic 
concbbons and hstoncal use, and are designed to defme the nature and extent of contaminabon 
at OU8 IHSSs and mvesbgate potenttal migrabon pathways Table 6.5 shows a summary of the 
analyt~cal program to be followed dunng the mplementahon of the FSP 

There are no previous data avdable at any of the OU8 IHSSs to bm the locmon of proposed 
sample pomts. The only available mformation on the MSSs are descr~pbons of the btoncal use, 
and documentauon of hlstoncal sprlls and releases whch are mcluded 1 ~ 1  HRR. In most 
mtances, the exact locabon of reported releases was not given, and many of the releases were 
not venfied Clean up acbv~ties, d any, were not documented Therefore, m deslglllng the field 
samphg program, considerabon was gwen to definrng the l m o n  and extent of possble 
hstoncal releases wth  an acceptable level of confidence m the data. Because that level of 
confidence IS a &ct reflectlon of data quanttty and q d t y ,  the ObjeCbVes of the program were 
to provide adequate data for stat~t~cal evaluabon. The q d t y  and quanbty of the program wdl 

be evaluated usmg methods descnbed m Sectron 5.0, Data Qualrty ObjecUveS and Data Needs. 

0 

The field samphg program dembed m Secbon 6 5 and apphed to each IHSS in the followmg 
sect~ons prowdes for screenmg and surficlal sod samphg to be m W y  completed on a standard 
gnd, w~th additlonal sample pomts added to further define anomalous r e h g s .  The use of quck 

and relamely mexpenslve scxtxlllng methods allows for the determumuon of general sate 

condittons, as well as to quahtahvely idenafy conammated areas at each IHSS. It IS reahzed the 
success of such methods IS somewhat dependent on subsurface geology m the OU8 area. 
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The approach used to determme gnd spacmg and sample locattons for the drfferent screenmg and 
samphg acuwttes wthm t h ~ ~  work plan considered not only stat~~ucs as descnbed below and 
site hstory, but the capabdihes of the technologes used. For example, the vehcle-mounted 

HPGe radntton surveys proposed m ths plan promde sod concentratron results representmg an 
approxunate 195-foot (ft) &meter cucular area, not just a slngle pomt. Therefore, gnd spacmg 
for HPGe rakahon surveys may be set at 150 ft for large areas, whch prowdes for total coverage 

of a site Tnpod-mounted HPGe surveys axe estabhhed on a 30-ft gnd to supplement vehcle- 
mounted surveys and the NaI probe IS conducted on even a fmer grid, 15 ft or less. The vehcle- 
mounted HPGe IS unable to remotely detect nubonuchdes present ~tl sods beneath concrete or 
pavement. Surliaal sod samples wdl therefore be collected rn concrete or paved areas on 
UIllfOrm gnds for dmxt ra&onuchde measurement. In exposed soil areas, where the vehtcle- 

page 

mounted HPGe measurements are representatwe of nubonuchde ammhes m sod, mlnlmal 

numbers of conknatory surfid sod and v e r t d  depth profde samples wdl be collected. I 

The stat~~t~cal  approach used to determme the sample locmon IS taken from a method developd 

Thts method 
allows for the determumon of a samphg gnd spaclng dependent on a target contammated area 

sm and specfled confidence. This method assumes the followmg. the target IS cmular or 
elhpttcal; samples are collected on a square, rectangular, or triangular gn& the area between the 
gnd pomts IS much larger than the actual area defmed sample collecQon and analysis sampled; 

and the definrtton of the contammated area IS clear and unambiguous The last assumpaon IS 

Micult to meet at OU8 IHSSs because the slze of the reported sp- or releases IS not known. 

I by Gdbert (1987) and IS also presented m EPA documenwon (EPA, 198%). 

, 

The acceptable probabhty (b) of not fmdmg the target contammated area IS specified as 0.1 or 
10 percent, m accordance wth EPA gwdance (EPA, 1990). A tnangular gnd was chosen 
because stu&es have shown that rnangular gnds a~ less likely to fail to idenufy a grven target 
than square pds (Gdbert, 1987). Based on the Gilbert methodology, tnangular grids spaced at 
approxunately 24 ft are wihn  acceptable probabhty of not findmg an elhpttcal contammated 0 
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area approxmately 50 ft by 25 ft m size The sizes of the smaller OU8 IHSSs 8ce less than lo0 
ft by 50-f~  although spill areas withm the MSSs may be smaller. L&ewse, a triangular gnd 

wth samples spaced a maxllIlum of 50 ft apart proved an acceptable probabhty of not findmg 

an elltpttcal contammated area approxmately 50 ft by 100 ft m size The larger MSSs are all 

greater than 50 ft by 100 ft m sue, but potenmil anomalous areas wthm them may be smaller. 

The sod-gas and surfkutl sod sampllng programs wrll be estabhhed on 25-ft tmngular gnds at 

most OU8 IHSSs that are less than 5,000 f f  m area, wth provuions for addIttonal pomts to be 
added m suspect locat~ons (1 e sod stamng near doors of loadmg docks or where drum handhug 

actmues are assocmted wlth lrkely spdls). For IHSSs larger than 5,000 ft? in area, sod-gas and 

surficlal sod samphng WIU be done on 50-ft ttrangular gnds. The starhng gnd pomt at each ate 

IS chosen uslng random methods described m EPA gwdance @PA, 1989e). AddIhonal samples 

W be collected mrdway between gnd nodes d anomalous screetllng results are o b m e d .  

I 

HPGe mimuon surveys urlll be conducted on a trrangular gnd centered on a 30 to 50-ft gnds. 

NaI probe locat~ons are set at 1 5 4  gnd spacmgs or less. AddIUonal surfhxal samples may be 

collected rmdway between s w e y  pomts wrth mhoachmty m excess of prelmmary remedal 

actton mteria Such addmonal pomts would be determmed m the field. 

The screemg data wdl be assembled and sum- statisttcs (includmg coefficient of vanatxon 
and power) vvlll be calculated for each IHSS and each parameter Should the computed power 
fad to meet the reqmments for the I.lsk assessment, addt~onal samples wdl be collected and 

analyzed The number of addIhonal samples that WIU be collected are to be determmed uslng 

calculahons provlded m EPA guidance @PA, 1990). 

The addmonal mnples wdl be located m g  g e o s t a m t d  tecmues. Unlike classical statuttcs 

whch assume mdependence of samples, geostatmcs assumes that the data are spattally 

correlated Usmg this analytrc approach, the mean concentrauon and vanance of the mean can 
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be estmated at any given locatton m the contammated area, and decisions about where addrhonal 
samples should be collected can be objecttvely made 

Sectlon No 

As a first step m thrs process, the spattal mterdependence of samples m two dunensions wdl be 
expressed through the development of calculated, and then modeled, semivanograms The 
semivanograms will provlde a measurement of the uncertamty that emts  when a sample 
concentratton IS used to estmate the concemtrabon of a contamlnant 111 sod m the surroundmg 

area. 

Second, mean concentrabons vvlll be estunated across the contammated area wth the 
geostatmcal method referred to as h g m g  mgmg uses the mformauon from the 
semivanogram to find an optunal set of weights that allow estmatton of concentrattons at 
unsampled locattons The knged estunates Hrlll be chsplayed rn the form of a contour map 
showmg sampled and estmated concen~hons throughout the IHSSs 

I 

0 

UnUe contour maps prepared wth convenuonal contoumg algonthms, a knged contour map 
has cem optmal stamttcal propemes Most mportant, the method provldes measms of the 

error or uncertamty of the contoured surface (Dam, 1986) Therefore, a separate contour map 
of the standard error of the estunate (error map) wdl be prepared 111 addmon to the map of 
contamrnant concentrabons referred to above. The standard error IS a confidence band about the 
estunate Addmonal samples wdl be located 111 areas wth the hlghest standard error. 

6 5 1 Solvent Spills (MSS 118.1) 

Carbon tetracblonde (CTET) was released mto a cona te  sump constructed next to a CTET 

underground storage tank (UST) and onto the ground surface at t h s  ute. The CI'ET surface 

sprlls were washed down wth large quanfioes of water, therefore, the area of mvemgatlon will 

extend beyond the cuxrent MSS boundaries (Figure 6-5) Follomg the release, the UST was '0 
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was removed when the tank was removed 
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I 

Stage 2 mvesttgabons wdl be conducted wthm the MSS boundary and m the area east and south 
of the MSS boundary as shown on Figure 6-5 These wdl rnclude conductmg a sod-gas survey 
at thls site. Soil-gas samples wdl be collected on a 25-foot gnd multmg m 7 sample locattons 

(Figure 6-5) and wtll be analyzed for the compounds of rnterest hted rn Table 6.2. 

Stage 3 mvesbgabons to be performed at thrs slte wdl rnclude the m a o n  sod bormg(s). TM 
2 wdl recommend the locatlon and frequency of sod bomgs. It IS recommended that a total of 
4 boreholes be drilled, one borehole where the tank was located, one borehole where the sump 
was located (prowded the concrete sump has been removed), one borehole upgnubent of the 
IHSS, and one downgradent of the MSS Soil samples collected from these bonngs wdl be 

analyzed for T U  volatlles Also, geophysical and geochermcal samples wdl be collected as 

a 
I described m Sectton 6 4 4.2. If groundwater IS encountered dunng borehole mstallatton, a BAT, 

sampler WIU be lowered mto the borehole and a groundwater sample collected and analyzed for 
TCL volatiles. 

The results of the Stage 3 mvesbgahons wdl be summatrzed m TM 3 and further samphg may 
be recommended 

6.5.2 Solvent Spllls (MSS 118.2) 

Carbon tetrachlonde was released onto the ground surface from an aboveground storage tank. 

Degreasmg solvents such as CTET, petroleum dlsullates, benzene and &chloromethane p a t  
thtnner, l,l,l-tnchioroerhane (TCA) and methylethylketone (MEK) may have been stored at or 
adjacent to thts site. Stage 1 acbvlbes for t h s  site should mclude d e t e m g  d the tank was ' '0 removed from the slte and rfthere are any access problems unknown at thrs tune. 
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Stage 2 rnvesugatlons wdl mclude conductmg a sod-gas survey to locate areas of contammatlon. 
The sod-gas survey wdl be conducted on a 10-foot gnd due to the size of the MSS, resultmg m 
7 sample locmons (Figure 6-6) and wdl be analyzed for the compounds of mterest Wed m Table 
6 2 The samphg locauons may be adjusted to define anomalous hot spots d necessary 

Stage 3 rnvesug&ons to be perfomed at this site wdl mclude the mstallatlon sod bormg(s) for 
assessment of nature and extent of contammauon and conhnnaaon of Stage 2 urvesagmon of 

sod bonngs TM 2 wdl recommend locatton and frequency based on the sod-gas survey results. 
Sod samples collected from these bomgs wdl be analyzed for target compound lrst (TCL) 

volatrles Also, sod samples wdl be collected from the sod bomgs for analysls of geophymcal 
and geochemical propertres as descnbed m Sectton 6 4 4.2. If groundwater LS encountemd d m g  
borehole mstauatlon, a BAT, sampler wdl be lowered mto the borehole and a groundwater 
sample wdl be collected and analyzed for TCL volatdes. 0 
The results from the Stage 3 mvesug&ons wdl be s u m m m d  m TM 3 and further samphg 
may be recommended. 

6 5.3 Valve Vault 7 (IHSS 123.1) 

Valve vault 7 is a valve vault located on the process waste hes. This valve vault malfunctaoned 
allowmg process waste water to spdl out onto the ground surface. The release consrsted of 
uramum, solvents, ods, berylhum, m c  and hydrochlonc a d s ,  and fluondes 

Stage 1 activities as described m Sectlon 6 4.1 wdl be performed as q m d  to enhance 
subsequent stage mveshgations 

Smce the release rncluded a mynad of contmmnts, Stage 2 mvestlgatlons are fairly extensive. 
Stage 2 mvestlgahons wdl rnclude conductmg a ra&olog.lcal survey on a 30-ft gnd resultmg m , 
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14 sample locauons, collecbon of 4 vemcal sod profde (VSP) samples, collechon of surface sod 

samples, and unplementabon of a sod-gas survey The surface sod sample collecbon and sod-gas 

survey wdl be conducted on a 50-foot gnd, resultmg m 9 sample locauons (Figure 6-7) The 

surface sod samples wdl be analyzed for mtrate, Ph, fluonde, and TAL metals, the sod-gas 
survey wdl analyze for the compounds of mterest hted on Table 6.2. 

Stage 3 may mclude add~honal surfcial sod samphg and wdl mclude the mstalhon of sod 

bomg(s) and collechon of groundwater samples via the BAT, I€ groundwater IS encountered 
TM 2 wrll specrfy the number and locabon of sod bonngs to be drilled. Addbody ,  TM 2 wrll 

speedy the analyses requved for the sod and groundwater samples collected m the sod bonngs. 
Also, sod samples wdl be collected from the soil bomgs for analym of geophysical and 

geochemical properhes as descnbed 111 Secbon 64.4.2 TM 3 wdl prow& the basu for any 
adbhonal samphg that may be reqwred beyond Stage 3 samplmg. 

6.5.4 Coolmg Tower Blowdown @ISS 135) 

MSS 135 co~lsrsts of a contarnment pond and connectmg dramage that was affected by coolmg 
tower blowdown water. This water may have contatned phosphates, chromate, and trxhm. 

Stage 1 achwbes as descnbed m Sechon 64  1 will be performed as requued to enhance 
subsequent stage mvesbgauons. 

Stage 2 lnvesttgatlons wdl mclude collecttng surfbal sod samples on a SO-foot gnd, resultmg 
m 5 sample locations (Figure 6-8). These samples wlll be analyzed for total chrome and trxhm. 

Stage 3 may rnclude addmonal sod samphg and wdl rnclude the mtallauon of sod bomg(s) 
for confurnabon and/or assessment of nature and extent of contammahon and collechon of 
groundwater samples v m  the BAT, d groundwater IS encountered. If sod bomgs are requued, ' 0 
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TM 2 WIU spec@ the number and locatton of sod bomgs to be dnlled. Adattonally, TM 2 wdl 
speafy the analyses reqwed for the sod and groundwater samples collected m the sod bonngs 

If soli bonngs are mulled, it is currently proposed that the soil and groundwater samples be 

analyzed for chrome and possibly tnttum Also, sod samples wdl be collected from the sod 
bomgs for analysls of geophysical and geochermcal properbes as descnbed III Sectton 6.4.4.2. 

TM 3 WIU prow& the bass for any addmonal s m p h g  that may be requrred beyond Stage 3 

= P w  

Page 

6.5.5 Coohg Tower Blowdown ("SS 137) 

The ground surface between and smundmg Buddrngs 712 and 713 has been unpacted by 
coolmg tower water from dnft, blowdown, and leaks. Chromates and phosphates have been 
added to this water as algicides and rust and corrosion mhibitors. 

Stage 1 acttvlhes such as document rewew and site mts WIU be performed as reqlured to 

enhance subsequent stage mvesttgattons 

Stage 2 mvesttgattons mclude collectton of surface sod samples on a So-foot grrd, resdbng 

m 7 samphg locat~ons (Figure 6-5) Surface sod samples will be analyzed for total chromum. 

Stage 3 mveshgattons may mclude add~ttonal su&uil soil samphg and wdl mclude the 
mtallatton of sod boMgs for confbmauon andor assessment of nature and extent of 
contamrnatlon and collectton of groundwater samples wa the BAT, If groundwater IS 

encountered. TM 2 wdl spec@ the number and loamon of sod brings to be W e d .  

Ad&ttonally, TM 2 wdl specify the analyses requrred for the soli and groundwater samples 
collected m the sod bomgs. It 1s cunently proposed that sod and groundwater samples be 
analyzed for total chrormum. Also, sod samples WLU be collected from the sod bonngs for 

6-42 
Rmi 

-1 1992 



ENVIRONMENTAL RESTORATION PROGRAM Manual 21100-WP-OU8 01 
Phase I RFI/RJ Work Plan section No 6 0 . R e v 2 - e  
for opetable Umt No 8 
700 Area Effectwe Date 

Page 

analysls of geophysical of geochemical propertles as desmbed m Sechon 6 4 4.2. TM 3 wdl 
prowde the baas for any ad&txonal sampirng that may be requrred beyond Stage 3 satnplmg. 

6 5 6 Coohg Tower Blowdown (IHSS 138) 

Both the subsurface and the ground surface were mpacted by cooltng tower water The 
subsurface was mpacted by an underground pipe f au re  and the surface was mpacted by a 

release from a backed up sump Based on samplmg conducted followmg the release and on 
process knowledge, the coolmg tower water may have contamed chromium, Nalco 2826 (an 

morgamc phosphate), and alpha achvity. 

Stage 1 acbmms as descnbed m Secbon 6 4  1 wdl be performed as requured to enhance 
subsequent stage mveshgahons 

Stage 2 ~Vt?SbgahO~ wdl mclude conducting a ra&ologm.l survey on a 30-ft gnd resultmg rn 
4 HPGe and 2 VSP locahons. Also surface sod samples wdl be collected on a 25-foot gnd, 
resultmg m 9 sample locahons (Figure 6-9) These samples wdl be analyzed for total chromium. 

Stage 3 may mclude addmonal surficlal sod samphg and wdl lnclude the lnstallahon of sod 
bomg(s) for confirmaon andor assessment of nature and extent of contammabon and collectxon 

of groundwater samples v u  the BAT, If groundwater IS encountered. TM 2 wtll spec@ the 
number and locahon of sod bomgs to be dnlled Ad&tionaUy, TM 2 wdl specify the analyses 

requued for the sod and groundwater samples collected m the sod bomgs. It IS m n t l y  

proposed that the sod and groundwater samples be analyzed for chmm. Also, sod samples 
WIU be collected from the sod bomgs for analym of geophysical and geochemical pmperhes as 
desclrbed m Secaon 6.4.4.2. TM 3 will promde the basu for any ad&honal samplmg that may 
be requued beyond Stage 3 samplmg le 

6-43 
PLVl 

Daca&a 1.1992 



ENVIRONMENTAL RESTORATION PROGRAM Manual 211oo-wP-OU8 01 
Phase I RFI/RI Work Plan Sectlon No 60, Rev 20 
for OperableUmt No 8 Page 
700 Area Effcctlve Date 

~ 

6.5.7 Hydroxtde Tank Area (IHSS 139 1 0  & 139.16)) 

The ground surface has been affected by NaOH due to a number of spdh from an aboveground 

storage tank and seepage from detenoratmg tanks at the two separate MSS 139 1 sites. At MSS 

139 l(S), the ground surface has been affected by KOH sprlls at an aboveground storage tank 

locatton 

Stage 1 acttvittes as descnbed m Sectton 6 4.1 wdl be performed as reqwed to enhance 
subsequent stage mvesttgattons. 

Stage 2 mvesttgattons at MSS 139.10  wdl rnclude collecmg surface sod samples on a %foot 
gnd, resultmg m 8 sample locattons (Figure 6-10) These samples wdl be analyzed for Ph. Stage 
2 UrvesttgaCrOns at IHSS 139.1(S) wdl rnclude collectrng 3 sod samples on a 25-foot gnd (Figme 

6-5) from the sod beneath the gravel backfii. These samples wdl be a n a l p d  for Ph. 
,a 

Stage 3 urvesttgmons at IHSS 139.10  may rnclude add~ttonal surficial sod samplmg and may 
mclude the mtallauon of one confiimon sod bomg at the pipe leak next to Bwldmg 774 and 

one confirmauon bomg at a l-0~ determmed by surface sod samplmg RW the two 
condensate tanks. Also groundwater samples WIU be collected via the BAT, rf groundwater IS 

encountered rn these bonngs, and a groundwater sample wdl be collected from Well P219089. 
The soil and groundwater samples wdl be analyzed for Ph Also, soil samples wdl be collected, 
from the sod bonngs for analysls of geophyacal and geochemtcal propemes as desclrbed m 
Secuon 6.4 4.2. 

Stage 3 mvesttgattons at MSS 139.1(S) may lnclude add~ttod suffcml sod samplmg and may 
mclude the mtallauon of one sod bomg withm the berm at the KOH tank site. Also 

groundwater samples will be collected wa the BAT, If groundwater IS encountered M thu bormg. 
The sod and groundwater samples ulll be analyzed for Ph Also, sod samples wrll be collected 
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from the sod bomgs for analysis of geophyslcal and geochemical propertes as descnbed m 
Sectron 6 4 4.2. TM 3 wdl prowde the bass for any adchtronal samplmg that may be requued 
beyond Stage 3 samplmg. 

6.5.8 Hydrofluonc Aad Tank o[HSS 139.2) 

The hydmfluonc aad  release at thrs IHSS consssted of a vapor release It IS lmprobable that 

there IS a mudual unpact on the m. Also it IS not lrkely that sod, surface water, or groundwater 
has been unpacted by ttuS release Therefore, no further mvahgahon IS requrred at thrs site. 
There is, however, a refillable N ~ C  aad dumpster located approxmately 25 feet northwest of 

thu ate. Leaks and sptlls from thu dumpster have likely unpacted the surroundrng ground 

Surface 

Stage 1 actrwhes as dembed m Sechon 64.1 wdl be performed as r e q m d  to enhance 

I subsequent stage mvestrgabons. 

, Stage 2 mvesbgahons wdl include collechng surface sod samples from beneath the asphalt and 
subgrade materrals at the N ~ C  aad dumpster locahon on a 25-foot gnd, resulting m 3 sample 
locahons (Figure 6-5). These samples wdl be analyzed for rutrate and pH. 

I 

Stage 3 may mclude addmonal sdiclal  sod samphg and may mclude the installatton of sod 

bomg(s) for confhabon and/or assessment of nature and extent of contammon and collechon 

of groundwater samples v18 the BAT, If groundwater IS encountered. TM 2 wtll spec@ the 

number and loahon of sod bomgs to be dnlled Addibonally, TM 2 WIU spec@ the analyses 
r e q m d  for the sod and groundwater samples collected m the sod bomgs. Currently it IS 

proposed that the soil and groundwater samples be anaiyzed for Ph and rutrate. Also, soil 

samples wdl be collected from the sod bomgs for analysis of geophyslcal and geochemical 
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propemes as descnbed m Sectton 6 4 4 2 TM 3 wlll provide the bass for any addmonal 
samphg that may be requmd beyond Stage 3 samphg 

6.5.9 Sewer Lme Breaks @iSS 144) 

IHSS 144 is dmded mto two separate axeas, MSSs 1 4 4 0  and 144(S). The subsurface has been 
I affected at both of these sites due to underground tank releases and a ruptured pipehe, 

respectlvely AddQonally, the ground surface west of MSS 1440 ,  east of Buddmg 701, was 

also affected by the ruptured pipehe madent. The releases contasted of process waste and 
laundry waste. It IS assumed that ra&onuchdes, metals, and orgmc chermcals were mcluded m 
thls release. 

Followmg the 1972 pressummon madent, the Burldmg 995 outfall and other downstream pornts 
were sampled M y .  There was mcreased radoact~wty m the Buildmg 995 out€all. The hghest 

sample concentrahon of total alpha-emthng mhonuchdes m the outfall was 417 P d  on June 
11, 1972 (Appendur B). 

I 

Stage 1 acuwhes as desmbed m SeCtlOn 64.1 wdl be performed as requued to enhance 
subsequent stage mveshgations. 

Stage 2 actwQes collstst of collechng sedment samples downstmm of Bruldmg 995 outfall and 
analymg the samples for target analyte b t  (TAL) metals, ra&onuchdes (1.e.. total plummum, 
total amenam,  tnhum, uranlum-233/234, 235, and 238, gross alpha, and gross beta), and 

SVOCs. Addhonally, a sotl-gas survey and surficlal sod sample collemon wdl be conducted 
on a 25-foot gnd at MSSs 1 4 4 0  and la($), resultmg 111 5 and 7 sample locattons, respectwely 
(Figwe 6-5 and 6-9) Samples collected for sod-gas w1u be analyzed for the compounds of 

mterest luted on Table 6.2. Surface soil samples wdl be analyzed for SVOCs and TAL metals. 
A 15 x 15 foot area next to the doorway on the east of bruldmg 701 wdl be also be mveshgated 0 
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to determme the presencdabsence of contammauon on the ground surface. In thrs area one 
whological measurement and one VSP wdl be talcen Also at ths locauon, surface sod samples 
wdl be collected on a 25-foot gnd resdtmg 111 3 sample locauons and analyzed for TAL metals. 

Stage 3 may rnclude adabonal surikxal sod samphgs and vvlll mclude the mtallauon of sod 

bomg(s) for confirmmon and/or assessment of nature and extent of contammation and collectlon 
of groundwater samples vta the BAT, rf groundwater IS encountered. TM 2 wdl specify the 
number and locatlon of sod bomgs to be drilled Ad&bonally, TM 2 wdl spew the analyses 
requrred for the sod and groundwater samples collected m the sod bomgs. Currently it IS 

proposed that the sod samples be analyzed for TAL metals, ra&onuchdes, VOCs and SVOCs and 
groundwater samples be analyzed for TAL metals, VOCs and SVOCs. Also, sod samples wdl 

be collected from the sod bonngs for analysrs of geophysical and geochemd propemes as 

desclrbed m Secuon 6 4.4.2. TM 3 will provlde the baas for any addibonal sampling that may 
be requued beyond Stage 3 samphg. 

0 

6.5.10 Moactlve Site (IHSS 150 1) 

The ground surface has been affected m this area due to a vanev of surface releases (see Secuon 
2.4.1.10) These releases are suspected to have conslsted of plutommn, mmc md. and process 
waste that conslsted of mhonuchdes, metals, and orgmc chermcals 

Stage 1 actlwues as descrrbed 111 Secuon 6 4  1 wdl be perfomed as r e q m d  to enhance 
subsequent stage rnvesugahons. 

Stage 2 mvesugmons wdl rnclude conduchng a radiolog~cal survey on a 40-ft gnd resultmg m 
12 HPGe and 4 VSP locat~ons. A sod-gas survey and sutfictal sod sample collmon wdl be 

conducted on a 50-foot gnd, resulhng m 10 sample locahons (Figure 6-11). Samples collected 
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d m g  the sod-gas survey wdl be analyzed for the compounds of mterest h t e d  on Table 6.2. 

Surficial soil samples wdl be analyzed for SVOCs and TAL metals. 

Stage 3 may rnclude addmonal surficlal sod samplmg and wdl lnclude the mWon of soil 

bormg(s) for confirmatron and/or assessment of nature and extent of contammbon and collechon 
of groundwater samples ma the BAT, d groundwater 1s encountered. TM 2 wdl speafy the 

number and locatton of sod bomgs to be drilled AdQhonaUy, TM 2 will spew the analyses 

requmd for the sod and groundwater samples collected m the sod bonngs. Currently it 1s 

proposed that the sod samples be analyzed for rahonuchdes, TAL metals, VOCs, and SVOCs 
I 

I 

Also, sod samples wdl be collected from of the sod bonngs for amlysu of geophyslcal and 

geochemical properhes as dembed rn Sectton 6 4 4.2. TM 3 wdl provrde the baas for any 

adQttod sampllng that may be reqmd beyond Stage 3 samplurg. 

6.5 11 Ra&oachve Site (IHSS 150.2) 

The ground surface was contarnmated with mhonuchdes, most likely plutolzlum, from f m  and 

fire-fighmg achwhes. 

Stage 1 achwhes as descnbed rn Sectlon 64.1 wdl be performed as requmd to enhance 
subsequent stage mveshgattons. 

I Stage 2 mvesugahons wdl rnclude conductmg a ra&ologml survey on a 65-ft grid, resultzng m 

I 10 HPGe and 4 VSP locauons (Figure 6-12). 

Stage 3 wdl include the tnstdlaaon of sod bormg(s) for confirm&on and/or assessment of nature 

and extent of contarmnatton TM 2 will spew the numbex and locabon of soil bonngs to be 

W e d  Addmonally, TM 2 will specrfy the analyses requved for the sod samples collected m 
the sod bonngs Also, sod samples wdl be collected from the sod bonngs for analyss of 
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geophysical and geochemical properues as descnbed m Sectron 6 4 4.2 TM 3 wdl provide the 

bass for any adatjonal samphg that may be reqwed beyond Stage 3 samphg I 

6.5 12 R a o a c b v e  Site (IHSS 150.3) 

Surface and subsurface matenals were llkely affected by a detenorated subsurface concrete tunnel 

contauung process waste llnes and sod excavabon actrwties surroundmg the tunnel The release 
s assumed to have conssted of plutomum and other unspecified mhonuchdes, metals and 

orgamc chmcals  

Stage 1 actrwttes as described m sechon 6.4.1 will be performed as requued to enhance I 

subsequent stage mvesbgabons. a 
Stage 2 mveshgahons wdl mclude conductmg a mho10gm.l survey on a 30-ft gnd, resultmg m 
7 HPGe and 3 VSP locatjons. Also a sod-gas survey and surhal sod samphg wdl be 
conducted on a =-foot gnd resultmg m 7 sample locabons (Figure 6-11). Samples collected 

dunng the sod-gas survey WIU be analyzed for the compounds of merest hted on Table 6.2. 

Surfhal sod samples wdl be analyzed for SVOCs and TAL metals. 

Stage 3 may mclude ad&bonal surficlal sod sampllng and will include the installation of sod 

bormg(s) for confirmatton and/or aSSeSSment of nature and extent of contammatton. Also, 

groundwater samples Hnll be collected vla the BAT, sampler if groundwater 1s encountered. TM 

2 wdl speafy the number and locatton of sod bonngs to be drilled. Addittonally, TM 2 wdl 

speclfy the analyses requred for the sod and groundwater samples collected m the soil bonngs. 

Also, sod samples wdl be collected from the sod bomgs for analysls of geophysical and 

geochemcal propemes as dembed m Smon 6.44.2. TM 3 wdl prowde the baas for any 

ad&tjonal samphg that may be requmd beyond Stage 3 samplmg. 
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Surface matemils were affected at ths MSS due to a leakmg overhead process waste h e ,  and 

posslbly auborne contammahon from the 1969 fue. It IS assumed that this release consisted of 
radionuchdes, metals, and orgamc solvents 

Stage 1 achwhes as descnbed m Sechon 64.1, wdl be performed as r e q m d  to enhance 
subsequent stage mvesttgahons 

Stage 2 mveshgahons wdl mclude conducttng a rad~olog~cal survey on a 30-ft grid with 1 HFGe 

and 2 VSP locatrons. A sod-gas survey and surface sod sample collectron wdl be conducted on 
the sods below the pavement and subgrade matenal on a 10-foot gnd, resulttng m 5 sample 

locations (Figure 6-6) Samples collected dunng the sod-gas survey wdl be analyzed for the 

compounds of mterest luted on Table 6.2. The surface sod samples collected wdl be analyzed 

for TAL metals. 

, 

0 
, 

Stage 3 may rnclude addxttonal surficlal sod samphg and wdl mclude the mtallmon of sod 

bonng(s) for confirmation and/or assessment of nature and extent of ContammUon. Also, 

groundwater samples wdl be collected wa the BAT, sampler if groundwater IS encountered. TM 
2 wdl speafy the number and locatton of sod bonngs to be drilled. Ad&tionaUy, TM 2 wdl 

speafy the analyses requmd for the sod and groundwater samples collected m the sod bonngs. 

Also, sod samples wdl be collected from the sod bonngs for analyss of geophysical and 

geochemcal propemes as desmbed m Sectron 6.4.4.2. TM 3 wdl prow& the bass for any 

addmonal samphg that may be r e q m d  beyond Stage 3 samphg. 
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6 5 14 RadIOaChVe Site (MSS 150.6 & 150.8) 

Surface mate& were affected at thu MSS due to a spdled waste drum and subsequent 

spreadmg of the s p a  by someone walkmg through the spdl and traclang it around Bulldmg 779 

The drum contamed waste od contanunated wth d o a c u v e  waste 

Stage 1 acuwttes as descnbed 111 Section 6.4.1 wrll be performed as requved to enhance 
subsequent stage mvesugmons As part of the stage 1 efforts, the pavement btory of this ate 

should be resolved If possible 

Stage 2 mvesugattons wdl mclude conducbng a rad~olopd survey on a 25 to 50-ft gnd resultmg 

m 9 HPGe and 4 VSP loca~ons A sod-gas survey and surface sod sample collectton will be 
conducted on the sods below the pavement and subgrade mater& on a 50-foot grid, resultmg 
III 10 sample locatrons (Figure 6-9). Samples collected dunng the sod-gas survey wdl be 
analyzed for the compounds of mterest hted 111 Table 6.2 The surface sod samples collected I 

wdl be analyzed for SVOCs and TAL metals. 

Stage 3 may mclude adhttonal surficlal sod samphg and wdl mclude the mstallatton of sod 
bomg(s) for confirmatton andlor assessment of nature and extent of contammauon Also, 

groundwater samples wdl be collected wa the BAT, sampler groundwater IS encountered. TM 
2 wdl spec@ the number and locaaon of sod bonngs to be W e d  Addmonally, TM 2 wdl 

spec@ the analyses reqwed for the sod and groundwater samples collected m the sod bonngs. 

Also, soil samples will be collected from the soil bonngs for analym of geophysical and 

geochemical properttes as dembed m Secuon 6 4 4.2. TM 3 wdl prowde the bans for any 
addmonal samphg that may be requued beyond Stage 3 samphg. 
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Surface mate& were affected at t h ~ ~  IHSS due to the 1969 fire and related fire-fighbng 

acttvittes The c o n t a m m t  of concern IS most lrkely plutomum 

Stage 1 aChWheS+ as dembed 111 Secuon 64.1 Wrll be performed as requrred to enhance 
subsequent stage mveshgabons 

Stage 2 mveshgattons Wrll mclude conduchng a rad~ologrcal survey on a 30-ft gnd resultmg 111 

26 HPGe and 5 VSP locattons (Figure 6-6) 

Stage 3 wdl mclude the mtallahon of soil bomg(s) for confirmahon and/or assessment of nature 
and extent of contamuu&on. TM 2 wdl spew the number and loahon of sod bomgs to be 

W e d  d sod bomgs are requrred Addhonally, TM 2 wdl specrfy the analyses requved for the 

sod samples collected m the sod bomgs Also, sod samples wdl be collected from the sod 

bomgs for analysls of geophysical and geochemical properhes as described m Sectton 6 4.4.2. 

'I'M 3 WIU prowde the bass for any addIbonal samplmg that may be r e q m d  beyond Stage 3 

0 

samplmg. 

6 5.16 Fuel Oil Leak (MSS 151) 

Surface and subsurface materxals were affected by No. 2 dresel due to a number of aboveground 

releases. 

Stage 1 amwhes as descnbed m Secbon 64.1 will be performed as requrred to enhance 
subsequent stage mveshgahons As part of the document rewew process, pressure test or tank 

mspecuon records need to be renewed to see d the tank has recently been tested and what the 

latest test results were (1.e are tank mspecttons up-to-date) 0 
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Stage 2 mvesttgattons wdl mclude a sod-gas survey and collectton of surface sod samples on a 

25-foot gnd resulhng 111 5 sample locahons Figure 6-8). The samples collected dunng the sod- 
gas survey wdl be analyzed for benzene, toluene, ethylbenzene, and total xylenes (BTEX). The 

sod samples wdl be analyzed for total petroleum hydrocarbons CrpH)-Diesel Inspectton of 

aboveground pipes, valves, etc. wdl be conducted Also, a pressure test will be conducted to 

assess the present mtegnty of the tank and andlary hes d the records are out of date or 
mcomplete 

Stage 3 may mclude addmonal surficml sod samphg and wdl mclude the mtallabon of sod 

bOMg(S) for assessment of name and extent of underground ContamrnatlOIl Also, groundwater 

samples wdl be collected vui the BAT, sampler If groundwater IS encountered. TM 2 wdl 

speafy the number and locmon of sod bonngs to be W e d ,  and the analyses reqmd for the 

sod and groundwater samples collected m the sod bongs. Currently, it IS suggested that these 
samples be analyzed for TPH-Dmel and BTEX Also, sod samples will be collected from the 

sod bonngs for analysis of geophyucal and geochemcal pmperhes as desmbed m SeChOn 

6 44.2. TM 2 vcrlll also spec@ If the UST needs to be removed and sod samples collected 

wthm the tank pit to assess contarmnant removal. TM 3 wdl pmvlde the bas= for any addmod 

samphg that may be r e q m d  beyond Stage 3 sampling. 

6.5.17 Radioachve Site (IHSS 163.1) 

The ground surface may have been contammated wth mtnc aad, low levels of unspecrfied 

donuchdes, and unspec~ed orgmc and morgatllc contamtnants. General Stage 1 aChVitres 

as described m Section 6 4.1 will be performed as requued to enhance subsequent stage 

mvesttgattons 

Stage 2 mvesbgabons wdl lnclude conduchng a rad~olog~cal survey on a a f t  gnd resulhng ln 

7 HPGe and 3 VSP locahons Also, a sod-gas survey wdl be performed and surface sod samples 
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Sect1011 No 
Page 

I 

I wdl be analyzed for TPH, TAL metals, and mtrate; and samples collected d m g  the sod-gas 

survey wdl be analyzed for the compounds of rnterest luted rn Table 6.2. 

Stage 3 may rnclude addmonal surfcnl sod samphg and v d l  rnclude the mtalhon of sod 

bomg(s) for confirmatton Also, groundwater samples wdl be collected via the BAT, sampler 
rf groundwater 1s encountered. TM 2 wdl specify the number and locatlon of sod bonngs to be 
dnlled and the analyses requved for the sod and groundwater samples collected rn the sod 

bomgs. Also, sod samples wdl be collected from the sod bonngs for analysls of geophyslcal 
and geochemcal propemes as descnbed rn Sectton 6.4 4.2 TM 3 udl promde the bans for any 
adhttonal samphg that may be reqwed beyond Stage 3 samphg. 

,e 6.5.18 Radloacbve Site (IHSS 163 2) 

The subsurface may have been contammated wth ammcium and plutomum due to the bunal of 
a contamlnated concrete slab Stage 1 actrwttes as descnbed rn Secuon 6 4.1 wdl be perfomed 
as x q m d  to enhance subsequent stage rnvesbgauons 

Stage 2 rnvesttgattons wdl be conducted rn an effort to d e t e m e  the location of the buned slab. 

These efforts wrli rnclude conduchng a ground p e n e m g  radar (GPR) survey and posstbly a 

magnetometer survey (assummg that the slab has been remforced wth rebar) 

Stage 3 wdl rnclude the mtallatton of sod bomg(s) and/or test pits as an effort to locate the 

slab, prowded the Stage 2 efforts faded, and/or to assess nature and extent of subsurface 
contammation. TM 2 will speclfy the number and locabon of sod bomgs to be dnlled and the 
analyses r e q m d  for the sod samples collected Currently it is recommended that the sod 

samples be analyzed for amenclum and plutomum Also, sod samples wdl be collected from the 
sod bomgs for analysls of geophyslcal and geochemcal propert~es as described m S-on 0 
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6 4 4.2. TM 3 wdl provlde the basls for any ad&Qonal samphg that may be reqwred beyond 

Stage 3 samphg 

6.5.19 Central Avenue Waste Splll (IHSS 172) 

The surface has been contammated wth plutomum-tatnted oil and o h  wth lathe coolant (70 
percent hydraubc od and 30 percent CTET) due to the trampomon of a leaksng drum (resultmg 

from sloshmg of the dnun contents through an lmproperly sealed bung) along Central Avenue. 

Stage 1 acttnttes as dembed in Secbon 64.1 wdl be performed as requved to enhance 
subsequent stage mveshgahons. As part of the document renew, an attempt wrll be made to 

clanfy the pamg b t o r y  of the contammated sectton of the roadway, and mvesttgate the locatton 
of the old Qtch. I e 
Stage 2 mveshgattons wdl mclude conductmg a dological  survey usmg NaI probe on a 304 
gnd, resultmg m 460 locattons, along the Qtches on either slde of the roadway and on the 

roadway The results wdl be rnteqreted and contoured. If hot spots are detected, it wrll be at 

these locatrons that the HPGe wdl used to c o d m  and quanay the NaI results and d e t e m e  

specrarron. Vernal sod profrle samples wdl be collected below the pavement and subgrade 

matenah followmg the HPGe survey at lOCattOIU detemmed by the survey d t s .  TM 2 wdl 

pronde the survey results and a bass for any addmonal samplmg that may be reqmd. 

6.5.20 WoacUve Site (IHSS 173) 

The surface has been contammated wth plutornum, uramum, berylbum, acetone, and other 
unspeclfted solvents due to accrdental releases at a dock ma and cleanrng of depleted mmum I 
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Stage 1 acuwhes as descnbed 111 Secuon 6 4  1 will be performed as requved to enhance 
subsequent stage investtgatxons. 

Stage 2 mvvesugauons wdl mclude conductmg a ra&ological survey on a 30-ft gnd resultmg m 
1 HPGe and 2 VSP locauons. Also, surficml soil samphg and a sod-gas survey wdl be 
conducted on a 25-foot gnd, resultmg m 3 sample IocatIons (Figure 6-13) The surfhal sod 

samples wdl be analyzed for TAL metals and samples collected dmng the sod-gas survey wdl 

be analyzed for the compounds of mterest hted m Table 6.2, 

Stage 3 may mclude adchuonal sdiaal sod samphg and will mclude the mUatIon  of sod 
bormg(s) for confirmauon and/or to assess nature and extent of subsurface contammatton. Also, 

groundwater samples Vnll be collected wa the BAT, sampler If groundwater IS encountered. TM 
2 unll specdy the number and locabon of sod bomgs to be dnlled and the analyses requmd for 
the sod and groundwater samples collected. Also, sod samples wdl be collected from the sod 
bomgs for analysls of geophysical and geochermcal pmpert~es as described m Section 6.4 4.2 

TM 3 wdl prow& the basts for any ad&txond samphg that may be requued beyond Stage 3 

sampllng. 

6.5.21 Radtoactrve Site (IHSS 184) 

The surface may have been contammated wlth unspecrfted nuhoactxve contammants due to steam 

cleanrng equpment and drums 

Stage 1 act~wues as described m Sectton 64.1 wdl be performed as r e q m d  to enhance 
subsequent stage mvesugatlons As part of the Stage 1 rewew, the pavement btory for the 
paved area between Bulldmg 992 and the south dock wdl be mvemgated. As part of the ate 

vlsit, the mtegnty of the concrete floor and sump wdI be mvesbgated 
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Stage 2 investlgatlons wdl mclude conduchng a rad~olog~cal survey on a 304 gnd on the 

concrete floor, at the outfall locahon, and 400 feet down slope m the unltned dttch southeast of 

the buddmg resulhng m 3 WGe and 1 VSP locations A racllological survey wdl also be 
conducted on a 30-ft gnd wth collectlon of 1 VSP sample m the paved area between Bufidmg 

992 and the south dock (Eigure 6-13). If it IS determmed fkom Stage 1 achmes that the concrete 

floor and/or sump IS cracked, the nubological survey wdl be conducted 111 appropnate areas. 

Stage 3 wdl mclude the mtallatlon of sod boMg(s) for confirmahon and/or to assess nature and 

extent of subsurface contammtlon TM 2 wdl speclfy the number and locatlon of sod bomgs 

to be W e d  and the analyses requed for the sod samples collected. Also, sod samples wdl be 

collected from the soil bomgs for analysls of geophysical and geochermcal pmperhes as 

a b e d  m Sectton 6.4.4.2. TM 3 will promde the bass for any add~tlonal samphg that may 

be requed beyond Stage 3 samphg. 0 k 

6.5 22 Acid Leak (IHSS 188) 

The surface has been contammted wth waste metal leachmg solutlon contamng hydrochlonc 

and mmc acids and trace amounts of heavy metals due to a release from a 55-gallon drum. 

Stage 1 actlvlhes as d m b e d  rn k a o n  6.4.1 wdl be perfomed as requved to enhance 
subsequent stage mvestlgahOnS As part of the Stage 1 rewew an attempt will be made to 

d e t e m e  what metals may have been present m the release. 

Stage 2 rnVeStIgahOns wdl rnclude collechng surficial sod samples of the sod below the pavement 

and subgrade matemils on a 50-foot gnd, resultmg m 5 sample locat~ons p i p  6-8). The 

surface sod samples will be anal@ for mtrate, Ph and TAL, metals 

' 0  
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Stage 3 may mclude adauonal surfcial sod samplmg and wrll mclude the mstallauon of sod 

bormg(s) for confirmatron andor to assess nature and extent of subsurface contammauon Also, 
groundwater samples Unll be collected v u  the BAT, sampler d groundwater IS encountered. TM 

2 w d  speclfy the number and locauon of sod bomgs to be dnlled and the analyses requued for 
the sod and groundwater samples collected Also, sod samples wdl be collected from the sod 

bomgs for analysis of geophysical and geochemcal properbes as dembed III Sectlon 6.4.4.2. 

TM 3 wdl provide the bass for any addruonal samplmg that may be requved beyond Stage 3 

SamPW 

6 6 AIR SAMPLING PROGRAM 

6.6.1 E m m g  Resources 

Charactemon of ambient au quahty at OU8 wdl requrre comprlatton of relevant e m m g  data 

and collecuon of ad&bonal data to fill mfonnauonal gaps. The relevant meteorolognl data 

collected from the RFP momtomg stauon rnclude wind speed, wmd dmmon, sigma theta, 

temperature, relave humrdrty, and precipitatton. Hourly averages of these data axe r e q m d  for 
performance of BLT q d t y  unpact analym. The wmd data should be used to generate dady wind 

roses. Dady summanes of the other parameters WIU be requued. A conmual rewew of emhng 
data that peruuns to assessment of OU8 au q-ty should be conducted as part of the Work Plan. 

These rewews should rnclude companson of ambient au contarmnant concentrahons denved from 
previous modehg or momtomg programs 

Data use objectrves r e q m  ambient au concentratrons and dstnbuuons of the indmdual 

contamrnants on and off the ate The e m m g  ambient au momtormg program offers the spabal 

resoluuon necessary to meet these objecttves for arrborne plummum, amenam,  and partlculate 
matenal emtted from RFP as a whole. The emhng momtomg stauons located near m&wdual 
IHSS sites vvlll typically offer only hmted support rn defmuon of OU8 IHSS m pathways. This 

6-58 
PLrl 

lLrrnhr 1.1992 



RONMENTAL RESTORATION PROGRAM Manual 21 loO-WP-OU8 0 1 
t I RFL(RI Work Plan Sect1011 No 60. R e v 2  , , 

OperableUmtNo 8 
10 Area 

MSS-spec& support can be maxtrmzed by coordmtmg mdwidual momtor operatton schedules 
and correlamg the collected data to MSS site field acttwttes and e m m g  slte con&ttons. 
Isopleth maps can then be developed 8s necessary to estabhsh maxllllum and mean exposure 
levels on the site and quanhlfy the off-ste transport of contammants. 

Morutomg stahon locattons should be selected on the bass of the domrnant wmd patterns at the 
site. Srnce the plumes from MSSs urlll be duected by the wmd, locating momtors downwmd 

allow samplmg of the plumes. The pnmary wmd duechon 1s northwesterly. Addrbonal 

stat~ons should be posihoned to momtor concentrahons when the wmds are not from the pnmary 
dmchon. 

There are SIX ambient atr morutomg stahons of mterest to thrs mvesttgation. These su samplers 
encmle the OU and should promde representahve -me parhcula.te samples both upwmd and 
downwmd (accordmg to p r e v m g  axea wmd patterns). The specrfic ambient au modtomg sites 

sultable for data revlew when d e f h g  OU8 MSS au pathways mclude S-1, S-3, S-5, S-17, S-20, 

and S-21. With respect to prev-g wmd patterns at RFP, S-3 and S-21 (or almnattvely, S-4 

and S-16) would generally represent u p w d  con&hons whde S-1, S-5, S-17, and S-20 repment 
downwmd con&hons relattve to OU8 AdhtlOnal momtonng stahom that mght contnbute to 
downwd MSS-specCic au pathway defmtton mclude S-2, S-6, S-8B, and S-19 It should be 
noted that S-5 and S-6 have btoncally prowded the hlghest area plutomum concentrattons 
(Secbon 5.1, Table 5.6). It must also be remembered that al l  monrtonng ate measurements 
represent mulhple RFP sources and may provlde upwardly-bmed mfomatton with regard to a 
spec& OU8 IHSS. suntlarly, MSSs located closely to an operahonal downwmd momtor would 
provlde more reliable data than one sltuated a long dstance upwmd. 

, (0 
I 

e 
6-59 



0 ENVIRONMENTAL RESTORATION PROGRAM Manual 211oo-Wp-OU8 01 

a 

Phase I RFIAU Work Plan 
for Operable Urut No 8 
700 Area Effectlve Date - 
6.6.2 Adhbonal Data Collecbon 

Sectlon No 
Page 

6 0. Rev ,Xc 

Locaked au momtomg may be performed d m g  field acbwbes to ensure that quahty data m 

obmed  d m g  samplmg. All samplmg acbwues should be performed m comphance wth the 
RFP PPCD and m accordance wth OP FO 1, Au Monitome and Dust Control 

Whenever unplemented, area au qualxty momtomg requvemenrs would be conducted dunng 
achwues such as when borehole d d h g  and sod-gas surveys are performed or when signtfcant 
potenttal for produrnon of appreciable quanbttes of d o m e  parhculates or release of volatde 
orgmc materials 1s pssb le  These requuements mclude 

e Conmued operauon and momtomg of the Site Pemeter and Commumty 
RAAMP. Slx of these samplers (S-1, S-3, S-5, S-17, S-20, S-21) are located 
wtb or unmedrately adjacent to OU8 and wrll be rehed upon to characterm the 
local area au pathway 

e Local momtonng of Respxable Suspended Partlculates (RSP) at mdmdual acbwty 
work stes m g  real-tune respxable aerosol mass momtors Local RSP 
measurements wdl be employed to guide the project manager's evaluabon of the 
potenhal hazards assomated wth work achvlty-related emrssrons. The threshold 
RSP concentrahon for c&g m m v e  actrvltres wdl be 6.0 mg/m3. 

e Adhbonal worker health and safety momtomg as r e q m d  by the Site-Specific 
Health and Safety Plan (SSHSP). "Ius mcludes mtial a m  h Q o n  surveys 
mended to identdy posable miwon havlrds that could be woaated wth 
aubome partmdates and site momtomg for volahle organtcs ustng Hnu or OVA. 

Soll-gas surveys are planned for select MSSs beheved contammg VOCs. This data can: (1) 

Idenhfy areas of hlgher than average sod-gas contaminant content and theu movements, (2) 
Serve as model mputs (source terms) to eshmate ambient a u  concenmon under changmg 
meteorologxal con&bons, and (3) Estunate uncontrolled emrsstons levels dunng mvBslve slte 
operabons. These VOCs would have the potenhal to be released to the atmosphere durrng actual 

sample acqwsibon or as an emusion Erom completed lnstnunentabon (1 e., well headspace) This 0 
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mfoxmabon can be coupled wth mdmct portable ambient u momtonng data collected in 

accordance with the SSHSP to help understand the potenttal unpacts attnbutable to mdividual 
IHSSs 

6 7 PHASE I RFVRI REPORT 

An mternal draft RFVFI report wdl be prepared after the evaluauon of all field data IS complete 
and all anaiyhcal data have been received and remewed The report wdl document the field 
achmues, techcal procedures and results of the mveshgatton at OU8 For each IHSS, to the 
extent possible, tabular summanes of analyttcal results and contarmnant concenmon contour 
maps wdl be mcluded to define the nature and extent of any observed contamlnatlon The report 
will provlde recommendahons for any adhhonal field mvesttgabon that may be requrred. .. 
Three verslofls of the RFI/RI report wdl be prepared. Fmt, an Internal Draft RFYRI report wrll 

be prepared and submitted. Followmg renew and receipt of comments from DOE, a Draft 

RFI/RI Report will be prepared and submitted for remew by the regulatory agenaes Followmg 
review of the document and mcorporahon of a l l  comments provided by regulators, a Fml RFI/RI 

report wrll be prepared and Issued. 

The RFI/RI report will mclude both a HHRA and an EE. The HHRA and EE wdl evaluate any 

"no-acuon" a l t e m v e  based on current con&hons at each IHSS wthm OU8 that was 
meshgated d m g  unplementahon of thu Work Plan. Informmon about potenttal chemcal 

releases, routes of exposure pomts, and the assessment of health nsks developed for the non- 
actlon a l temves  1s used as a baas for determuung the need and extent of any proposed 
remednl altemahves that may be reqwred Separate RAs wdl be prepared for each IHSS or 
group of MSSs. The "RA and EE vvlll be conducted m accordance wth HHRA and EE plan 
o u h e d  I I ~  Sectton 8.0 and Sechon 9.0, respectrvely. ' 0  
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This "RA and EE are integral parts of the RFI/RI report and WIU be submitted multaneously. 
It wdl asslst 111 evaluahon of potenhal remedml altemahves mcludmg "no achon" remehatton that 

sattsfies exrstmg ARARS, and remednhon that does not meet e m m g  ARARS but may 
nevertheless conshtute a sattsfactory approach to management of the site. RemeQal objechves 
wdl be mommended that may be used to support a specrfc approach for each MSS If an MSS- 
specfic approach IS requued If more appropmte, a general approach addressmg the en- OU 
or groups of MSSs wdl be recommended The remedml objechves recommended WIU be health- 
protectwe and cost-effectwe. 

6 8 SAMPLE COLLECTION AND ANALYSIS 

The purpose of t b ~ ~  sechon IS to develop field sample collechon and analysis methods. These 
methods would then be apphed to the samphg reqwements presented M S m o n  11 4 by 
providmg procedures for samphg tasks and idenhfymg analybcal levels and methodologes. 

' 

6.8 1 Sample Designat~ons 

All sample deslgnaaons generated for thrs RFURI wdl conform to the rnput requuements of the 
RFEDS. Each sample designatron urlli contam a me-character sample number comstmg of a 
two-letter prefm identrfying the meQa sampled (e.g., "SB" for sod bomgs, "SS" for stream 

sedunents), a utllque five-Qgt number, and a two-letter suffix idenufjmg the contractor (e.g., 
"AS" for Advanced Scxences) One sample number will be reqwed for each sample generated, 
mcludmg QNQC samples. A s121311ar sample deagnahon system will be used for samples 
collected durrng the field screenrng task mcludmg sod gas results, soil and ground water 
screenmg results, and radrological surveys. In this manner, 99,999 m q u e  sample numbers m 

avadable for each contractor that conttrbutes sample data to the data base. A block of numbers 
wdl be reserved for the Phase I RFI/RI samphg of OU8 Bomg numbers wdl be developed 
independently of the sample numbers for a given bomg and are a p e d  by EG&G with e 
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appropmte cross-references These sample numbemg procedures are conslstent with the RFF 
QAPjP. If rnput requlrements for the RFEDS system have changed from the above h ted ,  the 
most current system wlll be used. 

6 8.2 Sample Handlmg and Documentahon 

Sample control and documentahon IS necessary to ensure the defensibihty of data and to venfy 
the quahty and quanhty of work performed 111 the field. Accountable documents lnclude 
logbooks, data collecbon forms, sample labels or tags, cham-of-custody forms, photographs, and 
analyt~cal records and reports. Specific gmdance dembmg contamer labehg, decontammhon, 
field packagmg, chamofcustody records, fEld data documentahon, packagmg, and shlppmg IS 

prowded ~n SOP F0.13, Contamemahon, Presemne, Handhe. and Shloome of Soil and Water 

@ Samdes (EG&G, 1992~). 

The field data and reporhng reqmments are hcussed rn dew ln the SOP F0.14, Field Data 

Management (EG&G, 199%). In general the followmg procedures must be followed: 

Collectton of data on pre-pmted forms, 

0 Prelunmary verrficahon of the data; 

e Techntcal verrfrcahon by a qualtfed verifier; 

Data rnput rnto the RFEDS; 0 

0 Ve!r&&on of mput; 

0 Archvmg and filing of data, 

0 Secmty of database and computers; 

Documentahon of implementmon of the referenced SOP, and 0 
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6 8 3 Sample Contamers and Preservahon 

The type of analysls and medu to be sampled drctates the sample contamer volume and materral 

requuements, preservauon techques, and holdmg tunes The parameters speclfic to OU8 with 
the correspondmg contarners, preservauve, and holdmg tune are hted in Table 6 6 Addittonal 
specrfic mformatlon relatmg to sample contamers and preservatlves IS prowded m SOP F0.13, 
C n  (EG&G, 1992c) 

6.8 4 Field QNQC Procedures 

Sample duphcates, field preservauon blanks, and equipment msate blanks will be prepared Trip 
blanks wdl be obtamed from the laboratory. The analyt~cal results obtamed for these samples 
WIU be used by the EMD project manager to assess the quallty of the field samplmg effort. The 
types of field QC samples to be collected and theu apphmon are dscussed below The 
frequency wth whch QC samples WIU be collected and analyzed IS prowded in Table 6.7 and 
Secuon 10.0. 

Duphcate samples will be collected by the samplmg team for use as a relahve measure of the 

p m i o n  of the sample collecaon process. These samples wrll be collected at the same tune, 
usmg the same procedures and equpment, and placed m the same types of contamers as requrred 
for the samples They will also be preserved m the same manner and submtted for the same 

analyses as r e q m d  for the samples. 

Field blanks of btUed water wrll be prepared by the samplmg team and wdl be used to prowde 
any mdxauon of any contarmnatron mtroduced d m g  field preparabon. 
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Equipment (~.msate) blanks wdl be collected from final decontammabon m a t e  to evaluate the 
success of the field samplmg team’s decontammabon efforts on non-dedicated samplmg 
equipment. Eqwpment blanks ~IE obtamed by Nlsmg cleaned eqmpment with dmlled water 
pnor to sample collecbon The 1111s8te IS collected and placed m the appropnate sample 

contamers 

Tnp blanks consmng of dul led water wdl be prepared by the laboratory techmaan and will 

accompany each shpment of samples for VOC analyss Tnp blanks wdl be stored wth the 
group of samples wth whlch they are associated Analysu of the tnp blank wrll mdcate 
migrabon of VOCs or any problems assoclated with sample shipment, handhng, or storage. 
Infornabon from the tnp blanks wrll be used m conjuncbon wth au momtomg data and other 
mfornaQon to assess the influence of ongomg waste operat~ons on the q d t y  of data collected. 

6.8.5 Prevenbon of Contamrnant Sp-g 

Contammints can be mtroduced mto adjacent meQa that was prewously not contammated as a 
result of sod dsturbance and atrborne/surfa water transport, smeanng of the sod profde, 
ventmg of volahle compounds from the subsurface, and cross connecbon of water-beanng zones 
The d n b g  of boreholes IS one acbwty that may cause cross contammatron of adjacent meda  

In order to muumize the lrkelthood of contammmon spmdmg the appropmte SOPS urlll be 
followed dunng dnllmg procedures. 

The procedures for borehole sod samplmg are outhed m. 
0 SOP GT.17 Land Survevmg, 
0 SOP GT.10 Borehole Clearing, 

e SOP F0.03 General Eauioment Decontammabon, 
SOP FO.04 Heaw Eu umment Decontammabon, 
SOP GT.02 DnUm and Samohe Usme Hollow Stem Auger Techxuaues, e 
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0 SOP GT.01 h e m e  Alluwal and Bedrock Matenal, 
SOP FO 08 Handlme Dnllme Fluids and Cuttmes, 

SOP GT.05 Plueme and Abandonment of Boreholes, 
SOP F0.09 Handhe of Residual Sod SamDles, and 
SOP FO. 18 Enmnmental SamDle Ra&oachve Content Screemg (EG&G 1992c 

and EG&G, 19924) 

0 

0 

0 

0 

Localmd ~ l f  monitonng will be performed d m g  field aChviUeS to ensure that quallty data are 
obtamed dunng samphg All samphg acbwt~es wdl be performed m c o m p h c e  wth the RFP 
PPCD and m accordance wth SOP FO 1, Au Monitonne and Dust Control (EG&G, 1992) 

In the case that ContammaUon IS bemg drspersed through BLT pathways m signrficant amounts as 

determmed by momtomg outhed m Sechon 6, achwhes wdl be stopped urial appmpmte 
measures cm be apphed. 

Sod-gas surveys wdl be performed as identdied m Semon 6 4.2. Sod-gas data wrli be collected 
for select OU8 MSSs that appear to be potentuilly contammated wth volatrle orgmc 
contarmnants. These VOCs do have the potentral to be released to the atmosphere dunng actual 

sample acqmhon or as an emuwon from completed mitrumentaUon (ie., well headspace). 

Worker health and safety momtomg wdl be perfomed for these potenttal hazards as Equired 
by the SSHSP. 

The procedures for mitallahon of groundwater momtomg wells are prewously outlrned under 

borehole sori samphg procedures (EG&G 1992c and EG&G 19924). 

6-66 
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6 8.6 Analyt~cal Requmments 

As dscussed m Sectton 6, analytical parameters are based on the rattonale that the operational 

htstory and release btory are not clearly defined. In general, mUal sod and groundwater 

samples wdl be analyzed for the followrng chemical and radonuchde parameters 
0 Target Analyte Lua (TAL) Metals, 

Total Organrc Carbon (TOC), 

Total Petroleum Hydrocarbons (TI"), 

Target Compound U t  (XL)  Volatdes, 

Target Compound h t  (TCL) Sen-volatdes, 0 

0 Ra&onuchdes, 

0 AXUOnS, 

0 Ph, and 

0 Speclfc conductance. 

Field measurement of temperature, Ph, and specrfic conductance will be taken on groundwater 

samples obmed m accordance wth SOP GW.05 Field Measurement of Groundwater Field 

Parameters and SOP GW.06 Groundwater S a m ~ h g  (EG&G 1991a). 

The OU8 analytical parameter list may be modified for some IHSSs based on the results of 
add~onal data compdahon achwttes m sectton 6.0. Later stage analyt~cal paramem Wrll focus 

on only those contarmnants idenflied m the earher stages. Decrston~ regardrng analyucal 

parameter selectton wlll be documented by submttmg Techcal Memoranda. 

6.9 DATA MANAGEMENT AND REPORTING 

Field data wdl be mput to the RFEDS using a DATACAP remote data entry module supphed 

by EG&G. Data vvlll be entered on a M y  bass, and a 3.5-mch computer ddcette wdl be 0 
6-67 
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I The QAPjP wdl be supplemented by a Quality Assurance Addendum (QAA) spedic to OUS. 

The QAA WIU be provlded by EG&G for mclusion m the Work Plan after EG&G completes 

I dehvered to EG&G on a weekly bass EG&G updates RFEDS on a weekly bass. Data from 
the system wdl be avadable to the contractor unmedntely after the weekly update. A hard copy 
report wdl be generated from the module for contractor use. The data wrll undergo a prescnbed I 

I QC process based on EMD SOP F0.14 

The contractor wdl mmtaur a data base for field data that IS collected d m g  screenmg tasks. 
The contractor wdl provlde 3.5-mch ddcettes and hard copies to EG&G for theu use. 

A sample traclung spreadsheet wdl be mmtaured by the contractor for use 111 r.racbg sample 
collectton and shpment. EG&G wdl supply the spreadsheet format and will stlpulate tunely 
reportlng of mformatlon These data wdl also be dehvered to EG&G on 3.5-mch computer 

dskettes. Computer hardware and software requvements for contractors m g  government- 
supphed eqmpment wdl be supphes by EG&G. Computer and data secunty measures will also 

follow acceptable procedures outltned by EG&G. The FtFEDS system 1s evolvmg Data 

management wdl follow the procedures m effect at the tune ths fEld work 1s unplemented 

( @ 

6 10 QUALITY ASSURANCElQUALITY CONTROL PROCEDURES AND ADDENDUM 
I 

All work conducted m support of OU8 Phase I RFYRI acttvitles wdl be dvected by the EG&G 

Envmnmental Management Department Quahty Assurance Project Plan for CERCLA Remedud 
InvestlgatlonPeasibdity Stuaes and RCRA Facfities InvemgattodComctlve Measures Study 
Acuvitles (QAPjP) The QApjP comphes wth the reqmments of EPA QAMS-005/80 and DOE 
Order 5700.6B and 5700 6C. 
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Table 6.1 

IHSS 

118 1 

118.2 

summary of standard operating procedures 
to Be Used for Implementation of Stages 2 and 3 of the 

OU8 Phase I RFrAu FSP 

soil gas SIPvey 
Soil Bonng (geocbermcal & 
geophysical sample collection) 
BAm Samphng 
surface-waterandsedtmenc 
samplng 

Applicable Gwdance procedures 

SOP GT.09, soit Gas Sampbg and Field Analysis 
SOP.GT.19 Field Gas -es. 
SOP m.01 Logging Alluvml rrnd Bedrock MaMpl 
SOP GT.02 Drllliag and Sampling Using Hollow Stem Auger 
T-w 
SOP GT.05 Pluggmg and Aboadonmeat of Boreholes 
SOP GT.10 Borehole Qeanng 
SOP GT.17 Land Surveying 
SOP G"22 In-Situ Sampliq With BAT Sampling 
SOP swo3 slu&e water Sampling 
SOP sw.04 sedimept SaapIhg 
SOP €0.13 RamAng, Hadling and Shippmg 

SOP GT.09, Soil Gas SpmpuPg and Reld Analysis 
SOP.GTJ9 Field Gas Chromatographies. 
SOP mol Logging Alluvirrl aod Bedrock Mgtaial 
SOP GTO2 Drilling and Samplrng Usiog Hollow Stem Auger 
TMqUes  
SOP GT.05 P l u m  and AbanQnment of Boreholes 
SOP GT.10 Borcbole 
SOP GT.17 L a d  slnveymg 
SOP GT22 In-Sihu Sampling With BAT !hmplmg 
118.2 SoilgasSuxvey 
Sod Boang (geochemical & g e o p h p d  sample collection) 
BAm sampling 
SlXhC4?-Watt?XalIdsRdirmrrtstU4hg 
SOP SW.03 surface Water Sampling 
s o P s w o 4 ~ s l m p u a g  
SOP F0.13 amon, Prcservmg, Handling and Shipping 
Of SOU and w8lK m a  

1 of9 
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Table 6.1 
(ConblmUed) 

135 

summmary of standard operating Procedures 
to Be Used for Implemmeatation of Stages 2 -3 of the 

OU8 Phsse r RFURI ESP 

SOP GT.30, In situ w o n  for R&iormCli&S 
SOP GT.08, slnfoce soil samphg 
SOP GT.09, soil Gps W@hg and Held Analysis 
SOP GT.19 Fjld Gas v. 
SOP GT.01 Logging Alhrvipl and Bedrock h48mid 
SOP GT.02 KhiUing aad sampling Using Hollow Stem Auger 
T a w  
SOP GT.a phytstss and Abondmmreot of Boreholes 
SOP GT.10 Badmle ckadng 
SOP GT.17 lmad Sunnying 
SOP GT.22 In-situ Sampiiq With BAT s;Mlpling 
SOP Sw.03 surfwe wakc Sampbg 
SOP sw.04 !wlimnt spspplirrg 
SOP m.13 
of soil and WIIta s m  

pnsaving, H f d I h g  aad Snippang 

SOP GT.30, In situ Qllwcacl.Eahion fw Radionrrdides 
SOP GT.08, surfb sail Spmrnlinpl 
SOP GT.01 Lo- Alluvial alxl Bedcock Material 
SOP GT.02 Drillisg and Sampliq Using Hollow strm Auger 
T-iques 
SOP GTo5 mgglllg ard AbalxhlmEnt of Boreholes 
SOP GT.10 Borebole Clear@ 
SOP GT.17 LMd Sunreyhg 
SOP GT.22 In-Sitn SIlmPuag With BAT sompllpg 
SOP sw03 suriace water sampling 
SOP sw.04 sedhmt sampling 
SOP FO.13 CootPinerizPSlon, Presanog, Haadllng and shipplps 
ofsdlandw~slrmples 

20f9 
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Table 6.1 
(Continued) 

IHSS 

137 

138 

139 1 

I 

summmary of standard operating procedares 
to Be Used for Implemmentation of Stages 2 and 3 of the 

OU8 phrrse I RFURI FSP 

SOP GTOS, surfrr# soil Sampiing 
SOP GTo1 L43ggbg Mmvirl ami BedrocLMatesirrl 

Techatqu#r 
SOP m.05 phrgoins ond AbnnQlrmpt of Borehoh 
SOP GT.10 Banhole cllpprino 

SOP sw.03 surhwx water srrmpling 
SOP sw.04 sedbnt slimpliag 
SOP Fo.13 
of soil rrnd watm saamw 

SOP GT.02 Drisllng and sampling Uslng Hollow Stem Augm 

SOP GT.17 LW Sunnyiag 
SOP GT22 b!Siln Smpling With BAT sampling 

Rnsavmg, Haadling and Suppang 

SOP GT.30, Io situ cbprrrcbazstian fw Rochorwclldes 
SOP GT.08, s\lrfrrce sail Smpiing 
SOP GT.01 bggifig Alluvial pad Bedrock hhteaid 

Techniques 
SOP GT.05 Plugging and Aban&nmca of Boreholes 

SOP GT.02 Drilliqe and sampling Using Hollow Stem Auger 

SOP G’I.10 Borrhole Cleaxhg 
SOP GT.17 Lpad Smveymg 
SOP GT.22 In-situ SPlIlpllng With BAT Samplhg 
SOP Sw.03 surfpa Wam S- 
SOP sw.04 sedment Smpiiug 
SOP Fo.13 Resaving, Hpadllng ond Shipping 

SOP GT.08, surface soil sampihg 
SOP GT.01 Logging Alhrvial pod Bedrock MaMnl 
SOP GT.02 DriUing and sampling Using Hollow Stem Augex 
T - F  
SOP GTo5 PhIggbg aDd AbpnQmnent of Boleholes 
SOP GT.10 Bodlok Clcming 
SOP GT.17 LW Sw~y ing  
SOP m.22 In-Situ Sampliq With BAT sampling 
s o P G w o 6 ~ s p m p u n g  
SOP SW 03 srrrfnce Water Sampling 
SOP sw.04 sedimmt sampling 
SOP FO.13 Conbumimbn, Reserviog, “ug and Shippang 
of soil and watu samples 

30f9 
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Table 6.1 
(Continued) 

s u m m m a r g o f s t a n d n r d o p e F a t i n g ~ ~  
to Be Used for bnpiexmwntation of Stages 2 and 3 of the 

OU8 phase I RFYRI FSP 

Investrgahve Tecbmque Appllcpbre Guidpnce F3mxWes 

SOP GTo8, slafoce soil Sampling 
SOP GT.01 LoggJng Alluvial and Bedrock Material 
SOP GT.02 fMlllng and Samniinp Using Hollow Stem Auger 
Tect.=ws 
SOP GT.05 plugging rrnd Abandonmac of Bomholes 
SOP GT.10 BoIehole c3earmg 
SOP GT.17 Lard SIpVeytrrg 
SOP GT.22 In-sitp fb@hg With BAT sampling 
SOP swo3 s\pEpoe warm S- 
SOP sw.04 sampuag 
SOPFO.13 -Pnsaving, Hpndllng rrad SMPplng 
O f s O i l s m d W ~ ~  

SOP GT.09. Soil Gas Sampliq and meld Andy& 
SOP GT.19 Field au? -. 
SOP GT.30, In situ ChnrPctazPrion ftx Radrormclldes 
SOP GT.01 Logging Anuvial a d  B e h c k  Mataial 
SOP GTO2 Ddling ami SIMPllng Using Hollow 
AugerTechafques 
SOP GTo5 plllgeipg and Abandonmaof Boreholes 
S O P G T l O ~ Q e a n O g  
SOPGT17LapdslaVeying 
SOP GT.22 In-Situ srrmpdurg With BAT Samj)Ung 
SOP Sw.03 SUrEdEe water sampling 
SOP Sw.04 .bArmmt smpling 
SOP €XI 13 ConEpinedzrrtioa, Are8anng. Handllag and Shipping 
of soil and Wne SIlmpleS 
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Table 6.1 
(Continued) 

150.1 

150.2 

150 3 

s\-y of standard operrrting Procedures 

oua PW I REVRI FSP 
to Be Used for Impkmmmtation of Stages 2 and 3 of the 

SOP GT.30, In !3&u -on for Radiormclldes 
SOP GT.09, Soil Gas SIIlnPung old Field Aaalysis 
SOP GT.19 Field Gas Cbmmamaphles. 
SOP GT.01 Logging Alluvial axKl Bedrock Material 

AuserTecbaiqpes 
SOP GT.W Pluggmg and - of Boreholes 
SOP GT.10 Baelmlc CaaKing 
SOP GT.17 Lntrd smveyirrg 
SOP GT.22 &Situ Sauphtg With BAT sampling 
SOP sw.03 surface water SIMPuag 
SOP sw.04 srvtimrnt stunpug 
SOP FO.13 

SOP GT.02 Drilling and Samplhg Using Hollow Stan 

Pnsaviag, Hnndllpg and Shipping 

SOP GT3oIn s i t u ~ o n f o r  mclnuadm 
SOP GT.09 Son Gas sampllag of Field Analysis 
SOP m.01 Logging Alluvrcri rrad Bedrock MpMpl 
SOP GT.02 IMulng and SmpUng Using Hollow stem 
AugetTechptqyes 
SOP GT.M mlgging and Abm&Mma of Boreholes 
SOP GT 10 Boscbole cxeanng 

SOP Sw.03 SIlrfPce woter samplmg 
SOP sw.04 sedimernt salnpmg 
SOP FO.13 
0 f s o i l a l K i w ~ s p m p k s  

SOP GT.17 Lad sunnyipg 

Reswing, Handling and Shipphg 
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TaMe 6.1 
(Continued) 

summmaryofstaruinnlo~procledures 
to Be Used for Implemmentation of Stages 2 and 3 of the 

OU8 Phase I RFURI FSP 

150 4 

I 
I 

IS0 6/ 
150 8 

SOP GT.30, In situ CbProctazPtion for Rafbonucii&s 
SOP GT.08, smfsce soil SllmpUng 
SOP GT.09 san Gas sampung or meld Aualysts 
SOP GT.01 Logging Auwlnl rpd Beclrod; Metarial 
SOP GT.02 Drilling rrnd SrrmPuDg using Hollow stem 
Auger- 
SOP GT.W PQging ami AbaadomoEpt of Boreholes 
SoPGTlOBorehaie- 

SOP sw.03 slaface water sompllng 
SOP sw.04 slxumca spmpuag 

SOP GT.17 LtW surveyitlg 
SOP GT.22 In-Situ Sampbg With BAT Samplhg 

SOP F0.13 Resenrtng, Haadling apd §hipping 

SOP a.30, In situ cmmctmaon for Radionucli- 
SOP GT.08, slafrroe sail slimpug 
SOP GT.09 Son Gas SIMPling or Field Anrrlysis 
SOP GT.01 LQgglng Alhrvial aod Bedrock Matafal 
SOP am Drilliqg and spmpllng using Hollow stem 
AuserTechpiqrres 
SOP GTOS ppugging a d  Abnndonmentof Boreholes 
SOP GT.10 Borehoe Qeanqg 
SOP GT.17 LtW srnveying 
SOP GT.22 In-Situ Samplbg With BAT Sampllpg 
SOP Sw.03 surfnce water 
SOP sw.04 sfamcnt SIlmPllag 
SOP FO.13 C O T  presavfng, Handllpg and §hipping 

6of9 
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Tabk 6.1 
(Conttnued) 

IHSS 

150 7 

1 
' 151 

I 

summmaryofstandardoperrrtinghrocedures 
to Be Used for Implemmentation of Stages 2 and 3 of the 

oua phase I RFWRI FSP 

Investigative Techntqw Applicable GuJdaace procedures 

SOP GT.30 In Situ charpcbaatfoa for Radiarmclldes 
SOP GT.01 Logging Auarvial aad Bcdroclr MaMal 
SOP m.02 Drilliag Pnd spmpuag using Hollow stem 
SOP GT.01 Logging Alluvial and Bedroclr Maserjal 

Aw=Tcchniqpes 
SOP Gr.05 Phlgg&g a d  AlnuKiolUlEa of Borebles 
SOP GT.10 BamblC ckazing 
SOP GT.17 Lrrmd !hweybg 
SOP w.03 sprfpce water sampling 
SOP w.04 sedhent spmpllng 
SOP pO.13 -4 presaving, Haadllng iuul Shipping 
0fsolJlalKiwatefsIIlnpEes 

SOP GT.02 IMlllmg a d  Sampling Using Hollow Stem 

SOP GT. 08 Surha soil !hmpUng 

SOP GT.01 Logging Alluvial rrnd Bedrock AdatmhI 
SOP G T . ~  ~ ~ l l i ~ g  rn S- using HonOw sm 
AuSerTe-w- 
SOP GT.05 Plugghg and AbanQnment of Boreboles 
SOP GT.10 Banhole Clearing 
SOP GT.17 Laod Surveying 
SOP m.22 In-SitU h p h g  With BAT 
SOP SW.03 sunbwx W a t ~  Samplmg 
SOP SW.04 sedimeps sampling 
SOP FO.13 C O T  Reserving, HMdling pad Shpp!ing 
of soil and wata samples 

SOP GT.09 Soil Gas sanrpllng or meld Aaalysis 

70f9 
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Table 6.1 
(Continued) 

IHSS 

163.1 

163.2 

172 

svmmmarg of standard operstins procedures 
to Be Used for Implemmentation of Stages 2 and 3 of the 

OUS Phase I RFURI FSP 

Investigative Tecimque 

SOP GT.30, In situ chprrrctaption fot Rahonucu~ 
SOP GT.08, surface sodl sampiing 
SOP GT.09 sdl Gas spmpung of meld An8lyBls 
SOP GT.01 Logging mvial ami Bedcock Mptcrirrl 
SOP GT.02 Dduing and S W  uslng Hollow stem 
Auga T-m@= 
SOP GT.05 Fluggmg aad AbonQlrment of Bonholes 
SOP GT.10 BonhoIe (3adng 

SOP sw03 surface water spmpllng 
SOP sw.04 scdiumt samphg 

SOP GT.17 Lnrd 
SOP GT.22 Insitu !hn@ing with BAT !bmplhg 

SOP pO.13 -n, Resavfng, Haxibg and Sipping 
of soil oad wsta SamDleS 

SOP GT. 18 Sur&&! Geophysical Susveys 
sop GT.01 Logging Alluvial rradBedrock Matenal 
SOP GT.02 Drlwqg and Sampling Using Hollow Stem 
SOP GT.01 Lo- Alluvial a d  Bedrock Mptcrirrl 
SOP GT.02 DriDhg and Smpbg Using Hollow Stem 
AugerTecbniqpes 
SOP GT.05 Plugging and A- of Boreh~lcs 
SOP GT.10 BaeLroe Qerrring 
SOP GT.17 LaDd SWeyfIlg 
SOP sw.03 slafoce WMer sampling 
SOP sw.04 sediment shmpibg 
SOP Fo.13 ConsPirPedzrrtlon, Rcscmng, Haadllng and Sipping 
of sou and wpter samden 

SOP GT.08, surface soil sampling 
SOP swo3 surfpce water SlNnplhg 
SOP sw04 .cHtimmt sampling 

of soil arKl Wam samples 
SOP pO.13 C O T  pnservlng, Hoadllng and Shippins 
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Table 6.1 
(Continued) 

IHSS 

173 

184 

188 

summmary of standard operating procedures 
to Be Used for Implemmentalion of Stages 2 and 3 of the 

OUS Phase I RFYRI FSP 

Investigative Technrque Applicable Gwlance Rocedms 

SOP GT.30, In Situ 
SOP GT.09 Soil Gas Samplmg and Field A n a l p  
SOP.GT 19 Reld Gas (2mmam-e~. 

SOP GT.02 Drilling and Spmpllng Using Hollow Stem 
Auger Technrques 

for Radionuclides 

SOP GTo1 Logging Alluvlal and Bedrock Imterial 

SOP GT.05 mgglng and Abalxbnmemt of Boreholes 
SOP GT.10 Borehole Clearing 

SOP sw 03 surface water samplmg 
SOP s7N 04 scdhult samplhg 
SOP F0.13 Concatpenzption, preserving, Handling apd shippang 
of soil and water SIIlnplCs 

SOP GT.17 L a d  Surveying 
SOP GT22 In-Situ sampliag With BAT Sampling 

SOP GT.30, In Situ chslractenahion for RaclionucUdes 
SOP GT.01 Logg.mg Allunol and Bedrock Materid 
SOP GT.02 Drilling and sampung using Hollow stem 
Auger T- 
SOP GTo5 Plugging and AbaaQmneat of Boreholes 
SOP GT.10 Borehole Qegnrrg 
SOP GT 17 Land Surveying 
SOP W.03 surface Water Samplmg 
SOP sw 04 Ewlment SampliDg 
SOP FO 13 C o m a  Presaving, Handuag and Sbippmg 
of soll and water SampIeS 

SOP GT08, Surface Soil Sampiing 
SOP GT.01 Logglng Alluvial and Bedrock Marenal 
SOP GTO2 Drilling and SampUng Using Hollow Stem 
Auger Techmques 
SOP GTOS Plugging and 
SOP GT 10 Borebole Qeadq 
SOP GT 17 LMd Surveyrng 

SOP sw 03 srpfoce water sllmplia% 
SOP sw 04 sedaent sampling 

of Soll and water sampies 

of Boreholes 

SOP GT.22 In-Sit~ With BAT 

SOPFO 13 C3-n. Preservmg, Haadllng and Shippmg 

9 o f 9  
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Table 6.2 

Compounds of Interest for Portable GC Calibration 

II IHSS I COMPOUND OF IlrJTEREST 

138 NA 
139 1 0  & 139.1(S) NA 

139.2 NA 
1440 &144(S) c", l,l,l-TCA, Toleueae, Xylene, 

MEItMchlasMnecbMe,pcE,~TQEz 

Xylene! 
150.1 I,I-DCA, TCE, CTeT, Benzene, 

150.2 NA 

150.3 
150 4 

150 6 & 150 8 

TCE, CIET, beazene, tolufm aad xylem 

Acetooe, 1,l-DCE ami CIET 
PCE, TCE, CTm, tJenmK4 tal- aad xylem 

150 7 NA 
15 1 
163 1 
163.2 NA 
172 NA 

Benzeae, toluene, ethyl-, and xylene 

TCE, K!E, Bemeae, Toluene, and Xylene! 

173 A c . e m e p c E , c l E r , a n d ~  

184 NA 
188 NA 
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TaMe 6.4 

Summary of Sample and Survey Location Frequency 

TBD=TobedetamuW 

1) Nalmwey 
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Typical Source Charactemation 
Borehole in AlluvlumlBedrock 

GROUND SURFACE 

ALLUVIUM 

BEDROCK 

. -  
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Typical Source Charactenzabon 
Borehole Above Saturated Alluvium 

GROUND SURFACE 
T *w 

WATERTABLE 
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ENVIRONMENTAL RESTORATION PROGRAM M d  211oo-wP.0us01 
phppe1RFyRIw0rkplpn ScdianIk 7.0, REV. flc 

700 A r a  Effective 
Operable Unit 8 h w  1 d% 3 ,0/149< - 

7.0 PHASE I RFT/RI TASK SCHEDUJiE 

( The schedule for conducbng the OU8 phase I RFI/RI IS summarlzed m Figure 7-1. The schedule 

reflects these milestones established in Attachment 2, Table 6 of the LAG (Appendm A). An 
estmated one and one half years wdl elapse from the tune the Work Plan IS approved by the 

regulatory agenaes unbl a final report of the RFI/RI Phase I mvesbgahon IS mued m July, 1994. 

The schedule addresses document development and regulatory remew of Techmi Memoranda 

between successive staged actrvmes and mvestlgatton of the FSP. The schedule does not address 

contrngencies for schedulmg fssues related to ob-g contractual authomabon-to-proceed. ' 0 
Several key elements of the Work Plan overlap chronologcally. This overlap attempts to plan 

for flenbhty whch IS designed mto the staged investlgatlons of the Work Plan and the cntlcal 

need to unplement the Work Plan on an aggressive schedule. 

Data valtdabon \krlu begm concurrent wth the ate charactemon task (1.e. Stages 1.2.3.4 and 

5). Impiementrng data vddahon concunEnt wth ate c-on wrll assst m the 

refmement of data collectlon procedures and III complemg the Phase I RFI/RI reportmg actiwtw 

w h  the tune frame estabhshed by the IAG. 

7- 1 
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ONLY 
I ENVIRONMENTAL RESTORATION PROGRAM M....l u1oo-wP4u&ol 

ph.sc1RFyRIworLPlaa scdia No.: 8.0, REV. 2-0 
OpcnMe Unit 8 Ree: 
700 Ara Effdva D.to 

8.0 EnlhiANEIEALTH RISK ASSESSMENT PLAN 

8.1 OVERVIEW 

Followmg Implementanon of the Work Plan and v a h m o n  of all a q m d  data, a Baselrne Risk 

Assessment (BRA) wdl be conducted to evaluare potential ttmats to human health and the 
enmnment fn#n constttuents assocutted wth the Rocky Fiats OU8 and/or IHSSs contamed 

8.1.1 Resulatory Baas 

Smon 300 430(d) of the National Contmgency Plan (Le., Code of Federal Regulations, March 

8, 1990, p 8709) stares that, as part of the remedial mvestrgatlon. a Human Health Ruk 
ibsessment IS to be conducted as part of a BRA to determrne whether contammants of concem 
idenMied at the site pose a current or potential risk to human health and the emmnment in the 
absence of remedial action. This sect~on describes the Human Health Rtslr Assessment 

components, whrch mcclude: 

8 Data collechdevaluahon whxh rncludes idenUfbmon and description of 
c o n ~ t s  of COIlCeRI (Cocs); 

8- 1 
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0 Tonaty assessment; and 

a Risk charammmon. 

These components cornspond to the four components wthin the IAG requmd rn e o n  VILDJ, 
for contamrnant identiticabon and documentabon, exposure assessment and doclunentatton, 

tox~aty assessment and documentabon, and nsL characteriultton. Uncertatnty analysis will be 
an rntegral part of each of these four components. 

Figure8-2illustratesthe baac Human Health Risk Asesment prooess and components. 

The Objexhve of thrs 8ssessment rs to identlfy and characterize the followmg: 

a Tmaty and levels of hayrrdous and radroactlve con- present rn relevant 
media (e.g., au, ground water, Soil, slllface water, and sediment); 

e Enwonmental fate and t r 8 n s p o r t m e c ~  wthin specific enmnmentalmedia 
and cross-media fate and transport where approprrate; 

a Potenhal human and envwonmental receptors; 

a Potenhal exposure routes and extent of actual or expected 
exposure; 

0 Extent of expected impact or threat and the hkelihood of such impact or threat 
oaxmng &e., nsk charactenzatt 'on); and 

e Levels of unoezt8111ty asmated wth the above. 

To ensure acceptance of the Human Health Risk Assessment, fourtechnacal memoranda WIU be 

prepmd for mwew and approval by CDH and EPA These memoranda will outline how the 
most cIuc181. steps m the nsk msesment will be performed and will pment comprehendvc and 

detarled mformahon that WIU be rncluded in the XI& assessment. Independently denved exposme 
assumpaons will be documented and refennced in the techdad memoranda and apprcmd by 

8-2 
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CDH and EPA pnor to compieQon of the HEIRA The techmad memoranda wdl address the 

I foliowlng: 

0 contaminants of concern: 
0 Exposure -=; 

0 Toxrclty values. 

0 Fate and transport m&k and 

The Human Health Risk Assessment consrdersnsks fiom bothradmlogmland n d o l o w  
con-&. The EPA and DOE quire a two-phase evalnation for the radiologd portrcw of 

theassessment T h e H u m a n H e a l t h ~ A s s e s s m e n t w i l l ~  the two-phase aualysis, 

which mcludes: 

e The mplementahon of procedures established by the Internattonal Commaan on 
Rad~oiog~cal Protection (ICRP) and adopted by the EPA used to esbmate the 
ndiauon dose eqmvalent to humans Ennn potential exposue to radionuclides 
through all perhnent exposure pathways: and 

0 The computatxon of health nsk, based on the age-averaged lifetune excess cancer 
madence per mt mtake (and per mt external exposme) for mhonuchdes of 
concern. 

Human Health Risk Assessment results will be used to detemme ifremedtalacttansare 

warranted at OUS and, if so, whatassoclatedcleanup levels will be II&C~SSII~Y to protect human 

health. Cleanup lev& are computed drurng the Feasibility Study. 

A number of gurdance and informaton documents will be used to pv ide  W o n  for 
developg the Human Health Risk Assessment. These mi* 
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0 Risk Assessment Guidance for Suuerfund. 1989 - Volume 1:Part k Human Health 
Evaluauon Manual. htenm FmL EPA/540/1-89/002 @PA, 1989c), 

0 office of Sohd Waste and Emergency Response (OSWER) Duecave 9285.643 
Hrrman Health Evaluat~on, Supplemental Gudanax "Standard Default Exposare 
Factors": 

0 Suberfnnd Ex~os~re Assessmen t Man ual. 1988. EPA/540/1-88/001 @PA, 198%); 
Procedures established by the ICRP and adopted by EPA m Federal Guidance 
Report No. 11 (EPA, 1988b); 

e -on Promon o f the Public and the Enwonme& DOE Order 5400.5; 

0 2 ve the 1983. 
National Academy Ress, Waslungton, D.C.; and 

0 Exposllre Factors Haadbook. EPA/6OW8-89/043. U.S. J3- protection 
Agency, office of Health and Envmmmentd Assessment, Washmgton, D.C 

0 Pubbmons of the Na~onal Councrl of W o n  Protemon, Laternatonal Cotlncil 
on bdioiopcal Protectton, Umted Naboxmi Scientific Commtttee on the Effects 
of Atom~c Radratlon, as appropriate, 

In ad&bon to available mihonal EPA guidance, supplemental Repon Vm m k  assessment 

guidance will be used, if appkabk. 

8.1.2 Background of Site Commmtaon 

OU8 IS compllsed of 24 IHsSs throughout the 300,500,700, and 900 building aueas as defined 

m the Final HRR (DOE, 1992b). The HRR also identifies ams of under-building con- 'On 

(UBC) and several other pmwously unrecognued sites that are potentxal areas of co- 'on 
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(PACs). Phase I RFYRI m-gaons m t h ~ ~  work Plan rn confined to specific IHSSs. 
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I 

, Although inveshgahon of other utes are not part of OU8, the presence of those ates wtbin the 
boundary of OU8 was recogwed and comdered and bauc l w o n  mfomatlon IS mmporated 
mto thts plan, Histmcal quantitative data was addmsed for those sites, however, only 
quahtatwe hutanal data available from the draft HRR as discussed in sectton 2.2 of this work 

plan was COxmkmL 

ConuuntnantslrlpJlhfiedmtheFinalHRR O E ,  1%) at OUS IHSSs and mthm the OU8 a m  

rnclude ennched and depkted urauium, plutolllum, d u m ,  beryllium, chlorinated solvents, 

chromates, hydrofluom aud, potass~um and SOQum hydroxides, carbon tetrachloride, and 

petroleum hydrocarbons, among others. These compounds may occur in the groundwater, soh, 

ambent a ~ ,  smface wate!r, and sediments of OUS. a 
I OU8 IS encompassed entuely m the protected ama at the RFP. Thus, the primary mget 

populon cuuently identified at OU8 is in- site workEss. Ot&x t q e t  populations, 

mcludmg curmu of'fsite resadeuts and future rndussnal and ecoiogml site worker, wrll also be 

comdered m the Human Health Risk Assessment. With DOE'S future ecological land use plans 

for the OU8 hciustml area, futme onak resuients are not m l y  target populat~ons. Potenml 
exposure pathways to target populations comdered may mclude: 

e Ingesuon of groundwater, surhce water, sediments, and soil; 

0 hbda&on of airborne soit and sedxment par&cles, vapors, and gases; and 

8-5 
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Smon 2.5 presents conceptual models of exposure pathways developed for each of three IHSS 
groups m OU8 mug the known ate phystcal conditions and potentml contauunant soumes 

dambed m !kmon 2.3 and 2.4. The conceptual maiels were developed for use m the 
evalmon of potentd risks of OU8 contammbo *ntohumanhealthandtheenwonment The 
IHSSs were orgaatzed into the three groups to simplify the conceptual models. The MSSs are 

categorized based on con taminllnt source type and release mechantsms. 

Data needs and DQog presented in -on 5.2 of h s  work plan. Sectum 6.0 how the 
dataneeds identifbd will be collected. Tbe dataneeds and FsPaddress the obp%ves described 

m Subsecttons 5.1 aad 6.1 and include &mctemm g the rutme and extent of con- and 
the data collection necessary to assess tb complete pobmtial e~tposme pathways. Data to be 
collected in the OU8 RFyRl or obtained from o t k r p g m m  and used in the Human Health 
Risk Assessmeat rncludes samphng the fobwmg media 

0 verhcal depth contaminant concentrabons m OU8 will solir: Datachatactesrpng 
be used to support discPssrons of umtammant fate and tnrnsport and, ultirmuely, 

. .  

t h e e x p o s u r e ~ L  

0 Surfkid soils: Radiological nonmhologd, and volatile or- compounds in 
surface soil data will be used to es~nate potentrrrl exposme and nsk through 
ingemon and, if mcesauy, estimate mdlxme partimk concentrations for 
subsequent rnhlltation expomm. 

S&&X!Water.arrd- Datac- * g c o n ~ t s  111 8- 

water and sedunents am be used to support discPscslons of contauunant fate and 
transport, m addition to estimamg expome and risk from mgestron or dermal 
contact ovlth surface water and miiments, and inhnlation of sediments. 

8-6 
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0 Air: 
cau be used to support drscusslons of contamxnant fate and transport m ambon 
to esbmattng exposure and nsk from Ifihftlshon. Air pathway analyses will be 
based on dtspefslon modeltng. 

Data chmctemng the potenfud for dqmsion of contarmnated sediments 

A comprehenszve quannmve assessment of all c o n m t s  of concan and potentd exposure 
pathways WLU be perfomd for surficial soh surface water, and sedtments as part of the RFYRL 
This RFYRI lncludes a PrelMtnary &tammation of ttae presence or absence of gmundwater 

contanmahon at suspect OU8 IHSSs. This utformatton may allow tdentxkatton of p r e w  
COCs and exposure pathways for groundwater. Further mvemgation of groundwater 

contammaon may result in Wad RFURI. "Ee prelrminary schedule for mplemenmon of 
thls Work Plan IS prov~dexi rn secblon 7.0. The remainder of this section generally describes the 
mdmdual Human Health Risk Assessment components as they relate to the overall rrslr 
assessment. 

I 0 

8.2 DATA COLLECIION/EVALUATION 

The objecave of this sectton IS to &scribe the procedures to ident@ contammnts potentrally 

present at OU8 IHSSs at ccmcentrat~ons that could be of concern to human health. The 
cont8mL118nt descnptlon and ideatificmon of COCs' component of the Humau Health Risk 

Assessment pvides a summary of bhrical and RFYRI data coiiected at OW, provides au 

evduahon of historical and RFI/RI data relative to perfbmmg the Human Health Risk 

Assessment and describes how to use this infomuon to perform the hazard identdbtion. The 
contamumt descr~ption section mcludes the following infommox 

0 Dah colk?ctlon; 
0 Data evalmon; and 
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8.2.1 Data Collectton 

The obyxttve of the data collectton task is to summatlze all data available for use rn the Human 
Health Rsk Assessment m preparaaon of further data evalwon activities. This step then 

idenofies the hstoncal data relevant to p e r f o m g  the Human Health Ruk Assessment, 

assembles the RI data, and establishes data formats to facilitate data evduahon. The followrng 

data attnbutes are mportant to thrs step: 

e Site dedpuon; 

0 W p l e  design wlth sample locations; 

0 Analytuxl method and detectum lunit; 

0 Results for each sample, mcludmg qualihers, and 

0 Sample quan-on lirmts andor detemon limits for noadetects; 

8.2.2 DataEvaluatton 

.. Histond and RFI/RI data will be evaluated m g  EPA's Guidance for Data UseabhW m Riak 
Assessment @PA, 1990). The EPA identified the followmg data usability cntena: 

e Assessment of data documentatton for completeness; 

e Assessment of data sources for appaopnateness and completeness; 

0 Assessment of analpcal methods and detemon huts for appropnatenea 

8-8 
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e Assessment of samphg data quahty mdtcators (completeness, cornpambility, 
representattveness, preusion, and accuracy); and 

The RFI/RI data that cau be used to support a quanhmve Human Health Risk Asessmw will 

be identSuxL Part of this evaluation wrll include i d e n m o n  of the most appmpnate summary 

process and fonmat. This wdl involve identifying statistical summary techmques that cod8des 
s p a  and temporal data distributions, determmng if arithmetrc or geometric means are 

appropnate,~&- g the approprraoe method for deaiing wrth nondebxted values and 

0 qualifieddatamdatasummarywillinclude: 

e Tbe Ikequency of &techon (number of p t i v e  de-r of analyses) for 
each compound and sample locatton; and 

e The minrmum- and maxunum-reported concentrat~ons for each c o n e  at 
ea& sample location, 

Tenmvely idenbfkd compounds (TICS) reported in the RFI/RI wdl be evaluated relative to theu 

usefulness m the Human Health RE& Assessment. It b anticipated thatnslts mmlting from 
exposure to TICS will not be c- d because of the absence of spec& contaminant 

ident~ty and avdable tox~~~logical informabon. 

8.23 Hazardiden~cation 

The ObJeCtWe Of the hazard identdicaUon IS to identify RFP-mlated cOntaminau@ present at OUS 
m concentrat~ons high enough that may be of concern relative to human health corm-. 

The HRR idenatled uramum, plutomum, beryllium, chlonnated solvents, chromates, and 0 
8-9 
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hydraulic orl wthin OU8. In ad&Uon to these contarmnants, others may be iden- based on 
RFYRT anaiyt~cal results. crltena for perfonmug the hazard tdentificattn mclude, but may not 
be h t e d  to: 

e Frequency of detechon; 

e Enmnmental medmconcentrations which exceed background concentrahons; and 

8.2.4 Selectron of Contamman& of Concern 

Analyticalresdtsfrom OU8 fieldsampling will be screemi to retain those con~armnaatswhich 

am most W y  to contribute ugni6cantly to rislcs the public. These COCs zqnment the most 

tom, perastent, or mobile contammants idenm at an OU. If COCs selected, adepte 

documenmon will be prepared to justify including or excluding spec& contaminants. As 
quirexi by the IAG Sectron =.La, a technical memorandum wiuch mludes a listing of the 

hazardous substaaces present and the crrtena fortheirselection WIII be prepared and sutnmtted 

to the EPAand state of Colorado for review andapproval. The COCssektedfromthisltstwdl 

be mcluded ill the memorandum wrth the known conesponding ambient concentrations of these 
cuntauunank The memorandum WIU be submitted pnor to the requmd subm~ttal of the HHR 

for OU8. 

A flowchart to be used in saeening COCs has been developed from tbe ducusmon ill them 
Assessment Guidance for SuDerfnn d (RAGS) Sect~ons 5.8, 5.9, and 10.4 @PA, 1989c) by the 

Rocky Flats plant Risk Assessment Technical Workmg Group and is shown on Figure 8-3. In 
general, each box contains a screening Criteria whu% may be answered "yes" or "no". Flow to 

the left in- contammints that w i ~  be deleted f r ~ m  quantimve n ~ k  8ssessmeLLt 0 
8-10 
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assocuted wth an anomalous area defined as 10 mes the mean ate conamrat~on. 
Contarmaants that the screentng process moves to the nght of the flowchart wiU be retamed for 

quanutatwe nsk assessment unless they are identified as essenbal human numnts. Myhcal 

results from the OU8 field samplmg program wdl be screened M order to retam those 

contaminants w k h  are most likely to contribute slgolhcantly to human health nsks. 

The smmung process begms wth analyhcal results from the ate-specific chemal aualym list 

set forth in this work plan. The data WIU be evaluated accordmg to RAGS sectloIl5.9.3 to 

detemune lfthe detecum frequency is greaterthan5 pacent The chenucal will be considered 

for elimmarton fIom the quanbtatwe nsk assesmat rf: 

It is deteaed in one or perhaps two enwonmental media; 

0 It is not detected M any 0 t h  sample media, or at high concentrat~ons; and 

There IS no reason to believe that the chemtcal may be present @PA, 1989b). 

Contamtnants wth a detecaon frequ%ncy less than or equal to 5 percent wdl be screened to 
&termme if they were detemd m anomalous areas not pmously known and/or oumde of the 

current IHSS boandary(s). Contamman@ with low detection hquency that wen not detected 

UI anomalous a m s  wiU be deleted from further considemt~on. Contaminants with a demon 
freqaency greaterthan 5 per#nt will be retained forfurthersgeemng. 

As dwmsexi in RAGS secaons 5.8(3) and 10.4.7, remamng c o n m t s  will be screened to 
&termme lfthe concentmuon IS statlsstcall y W e r e n t t f r o m u n d .  Thissecondstepmthe 

scmemg process employs apppnare parametric aud non-panunetnc statlstrcal data evalwon 
methods (e.g., tolerance mtemis, a n a l p  of w~~~tlce [ANOVA], etc.). Guidaace on statkal 

methods mcludes RAGS @PA, 198%). Guidance for Data Useabrlt ~'tYinRiskAssessmen t 
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1990), Methods for the Evalwon of cleanu~ Standards @PA, 1989b), and Statmad Methods 

for Enwonm ental Pollutron M o ~ t o ~ p  (Gilbert, 1987). Those contarmnants w h h  are not 
detected at concentxmons statst idy elevated above background wdl be comdexed for 
elmnahon, but wdl be further scxeened to determme If they are ttssxzated wrth anomalous ams. 

If they are not stamtically elevated above background or asmated wrth anomalous areas, they 

wdlbeehmmted. 

Sectlool No 
~ 

The next step ~II the screemug process IS to determtne lfthe chemmlts cobstdered a carunogen. 

As mdmted in Figure 8-3, EPA grudanoe wdl be employed to idenbfy chem~cals that am 

ciasslfied as Group A, B, or C carcmogens. This screemg step does not eliminate a chemrcal 

process automaucally iden- carcxnogens for inclusion M the nskaacsment, even if detected 

0 f r O m f u r t h e r c o M l d e f a l l o n u n l e P s l t i S ~  * ybelowbackgro~leveis.  otbmme,the 
( 

I at low C O n c e n t r a t l O ~  

Non-carcmogens retamed for fhrther screemug will be checked to de- If mean 
concentraoons an greater than one-tenth the value of idendfied health protectwe cntena (e.g., 
reference dose-based muma, drroLing watex standards, ea). Contarnurants wth mean 
concentrahons greater than omtenth heaWen-M critena wiU be reuuned in the 

screenmg p- If the mean conoentratton IS less than one-tenth health pmtect~ve cntema, the 

contammant IS rewwed for mobility, Persistenoe, or signifkmt decay products. Mobility may 

be evaluated acmrding to criteria such as high volatility, high solubility, and low organic carbon 

parboon coefficient (%3 and persistence may be evaluated accmiing to cntena such 8s half-life 

and bioaccumuialion. For example, as K, 111c~e8ses, a umtam!nant IS more b l y  to muam in 

water than to bind to sedrment or soil. Contaminants that are not highly mobile, persistent or 
possess sgnifhut decay producrs and are not assomled wrth hot spots wrll be elrrmnated 

Contamrnaats detemmed to be highly mobile or permtent may be retamed for further 8cEttlllIlg. ,a 
8-12 
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The final scnxmng step IS to determme rf any of the contammnts retamed m the screentng 

process are essenaal human nutnents. As stated m RAGS SeCtLoIL 5.9.4, "chemals that am 

essentml human nutnents, present at low concentrattons (Le., only shghtly elevated above 

naturally OCcmMg levels), and toxtc only at very high doses (Le., much hgher than those 

8ssocfBted wth contact at the ate) need not be comadered further m the quanhtative mk 
assessment Examples of such ~hermcals are magneslpm, calcium, potasmumT and sod~um" 

@PA, 198%). Consequently, contarmnants that meet the essential nutrient mtena will not be 

comdered further. 

Contarmnants rehued through the screenrng process qxesent the mast prevalent, toxic, 
pemstent or mobile cmtammank These will be added to tbe list of of ccmcem, 

which d be llsed in the quantlcatlve nsk assessment, lo 

There an? mherent mcertamtm that must be r e c o w d  in the data collechon and emhation 

component of the Human Health Risk Assessment Uncerclunties include those assomud * l m h  

field samphg Moratory analysis and laboratory quahty assmnce procedures, and wth accmacy 
of the RFEDS databme or other databases compiled for use m the nsk assessment AU of these 
somes of mformatum arc used to idenhfy and describe COCs. 

8.3 EXPOSUREASSESSMENT 

The obJechves of the exposure asxsment are to idemfy actual or potenml chemml and 

rad~olog~cal expasure pathways, chamterm potentdly exposed popula~ons, and detemne the 

concentrahon and durahm of exposure. The exposure assemment mcludes several tasks: 

0 ChWttWSh 'on of the exposure sethng reiahve to contarmnant fate and transpcnt 
aad potentrally exposed populat~ons; 

8-13 
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Idenuficahon of exposure pathways whrch are compnsed of a soulrce and 
m e c W  of =lease to the environment, an enwonmental transport medtum, a 
pornt of potenmi contact for humans or biota, an exposure pomt, and an exposure 
routeattheexposurepomt; 

e Identtficatlon of exposure scermos asmcmed - wth pathways to current and 
potenaal fume exposed populatrons; and 

Exposme IS defined as the contact of an orgslllsm with a contammant or physrcal agent The 

awlable at the exchange boundaties. Whencon~ammaats migrate from the ate to an exposum 

pomt, or wben a meptor duectly contacts contammted media, exposure can occur. 

mftcrmtude of exposure IS detemmed by measuring orestunatrng the amount of a cxnmmmm * t  

8.3.1 Conceptual Site Model 

The conceptual SI@ model developed for OUS drscussed in Section 25 wiU be used to evaluate 

pnmary and secondary contarmnaat sources and releases, and potentmi receptors and lls8oc18ted 

exposures. The models help to characteJIze the exposwe semng relative to conmumant Eate and 

t r a n s p o r t ~ t h r o u g h e x p o s e d ~ p t o r s .  'Ibesemodelsmayberewsed,basedonREWRI 
data collected for the OU, to rncorporate new infomaiaon. 

To assess the adverse health effects assawed wth access to the mte, the potential level 

of potential receptor exposure to the selected con-& must be determined Both cmrent and 

potentml future receptors are considered in thts determumon. The primary cummt ~ C C C P ~ O ~ ~  
identdied at OU8 include occupat~onai site workers, offsite reslQents, livestock, and aquatic and 

temstml wildlife. offsite potend funHe xeceptors rnclude light industmd and ecologxcal Site 
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workers. Future omre midemal receptors wdl be considered, although it IS highly unlikely the 

RFP wlll allow unresmcted, lesldentlal use 111 the fume. 

Intakes of potentsaUy exposedreceptms will be addated separately for all appropriate pathways 

of exposure to co1~t~ml1181us. Then, the total chroruc in- by each route of exposue Wrll be 

calculated by adding the mtakes from each pathway. Total oral, inhalaarm_ and M chnmu: 

e x p o s m e s a s w e l l a s e x t e r n a l e ~ f r o m ~ n ~ ~ r d e s ~ b e ~ s e p a r a t e i y .  Exposme 
concarahons will be estunated as de$cnbed m section 83.4 for a mty of reasonable exposum 

con&ons in arder to evaluate the range of plausible exposure COLlCentratiOlls . Atammlmmn, 
the exposare asessment will consdex the esbmated mmimurn, expected and muonable 

mmmum exposnre (RME) c m o n s .  RME concenmons are xepmeated by the 95th 

percent codldence iimit on average concentration. 

8.32 Contarmaant Fate and Transport 

The conceptual site model helps identify potentid COILtarmDILIIf fate and transport mechanrsms. 

These could mclude sod contents leachug to groundwater and subsequent transporf sod 

entratnment and downwmd deption, or surface runoff that transports surface soil and sedrments 

factors af€ectmg the probability a contammant will =grate &de, but are not tunlted to, the 
downs lo^. COotamtnaat-specrfic charactenstl 'CS affect fate and transpoiL CompOUnd-SpeC& 

foilowlng: 

0 solubility, 

0 Parhbon coefficients: 
0 Vapor pressure: 
0 Henry's Law constant; 
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e Bioconcenmon or dilubon factors; and 

Half-life or degmhon rn the enmnmenL 0 

The evaluahon of these factors wdl help determrne if contammints c811 magrate from their 

sources to potenhal receptors. This mcludes not only those receptom 1den-d under currmt we 

scenarios, but those identified under potenhal future exposure scenarios as well. 

Models u b d  for fate and tnrt lsp~t evaluation wdl be descr~bed and subxxutted rn a techmcal 

memorandum to the EPA and State of Colorado for rewew and approval as requued by the IAG 

sectton VILDLb. The memorandum will include a summary of the data that will be milked m 
thesemodels ~ s e n ~ ~ d a t a w r l l b e u t t l i z e d a n d t h e s ~ ~ a s s m n p t i o n s , a n d ~  

' 'a assocratedwththemodelsshallbedocomented. ThismemorandumwiUbesubmittedpnoPto 

I 

the q m d  subrtuttal of the baselme rlsL assesmm~ 

8.3.3 Exposure Pathways 

B y  m g  the conceptual site model and mformahon on contamrnant fate and transpors expome 

pathways can be identifled. This mfmnatton, combined mth data on the physical ute sew 
and potentmlly exposed site worlrers, will be used to iden* and evaluate complete exposum 

pathways. The Human Health Rtsk Assessment WIII conadex only complete exposuFe pathways, 

those for whxh data support the presenoe of a source, release mechamm ,transport-, 

exposure route, and affected xeceptor. Complete exposllre pathways include the receptors and 

exposure mute (mgeshon, Inhdation, dermal, and external irmdiation). 

As r e q m d  by the IAG Seaon VILD.Lb, a techcal memorandum will be subrmtted to EPA 

and the State of Colorado for rewew and approval concerning the exposure samanos. The 
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memoraudum wrll descnbe the present, future, poten&& and reasonable-use scetllv~os. A 

desmptlon of the assumpaons made and the data used will be mluded. This memorandum wrll 

be submtted pnor to the requed submttal of the baseiure nsk ~ssessme~lt 

8.3.4 Exposure Point Concentmuons 

By w g  the data set 1-d as part of Subsemon 8.2.2, exposure point concentrations wdl 
be eshmated. Some datawdlbe collected at the pornt of expasure. Other datacollected at the 

soulrce may be used in conjunctron wth a transport model to e~hm. t~ .  expected concemamn at 

some exposure p o m ~  Became modehg may add uncutam * ty, the work plan empbasues 
collectmg data at exposure pomts when possible, even though these data prom& only a snapshot 

of conditions rn time and space. 

Astamtical approach will be talten to characterize ' a range of exposure polnt mncentrabons for 
representame exposurr: scenarios and con&tiona Tbe lnittsl step wdl be to evaluate and 

characterize the undedymg statlsticai distnbutlon (e.g., normal, lognoxmal, etc.) through classical 
methods such as htstograms and goodness of fit tests, and similar summary stahst~cs. Based on 
ths mual assessment, mtable measUtes of central tendency and dtspersion such as the mean, 

vamuce, and simtln+ summary statisha will be developed. Tbese measures will be wed to 

characterize expogure pomt concentrations for diffeRnt cases of inten% such as: tht? expeami 

case; the 95 percent lower confidence limit case, and the 95 percent upper coIlfideIlce M t  the 
RME case. 
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Contamwrnt mtake or exposure IS normabed for tune and body waght and IS expressed as 

mlligrams of chemrcal per kilogram of body wefgbt per day (mg/kg/day). Radionuclide intake 
1s expmsed i11 pwcunes (pci). Six bauc factors am used to estimate in- expogme 
frequency, exposure d-on, contact rate, chermcai concern, body we~ght, and aveqing 

tune. These factors are based on the types of exposure (e.&* mgestion, inhalrrbon, or dermal). 

The lower corWence itrmt, upper COIlfideLIce h i t ,  and average expcwme polat concmmtms 
are used in conJunctton wrth lreceptor activity patterns to estimate conamant mtake for each 

expostxemuteasappmpm&. EPAgusdarroesuchasRiskAssessmen t Guidance for Spberfpaa 

Volume 1: Human Heal thEvaluahw Mauual SuDDlemCn talouidaMx.seandardDe fault Jhostm 'a 
I Factors Intern Final. March 25.1991 @PA, 198%) will be consulted in developing bounding 

c8se exposme parametas to support an unbiased exposme assess men^ Also, the averaging time 

for camnogens and noncamnogens differ. 
I 

Otherstandardcontarmnant mtake rates established by the EPA tbat will be used, ifapplopnate, 

lnclude the following: 

e Soil ingestaon rates based 011 age; and 

-on rata based on actrvity levels. 0 

Contamtnant mtake rates can also be estimated for dermal exposum. Of the four mutes of 

exposure (ingesttOnt inhalahon, dermal, and external ix&uion)), the greatest 'tyu 

assoctated mth dennal exposures. 
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8.3.6 Uncertatnly m the Exposure Assessnent 

Opcmbla Umt 8 pyl& 19 of w z e  I o p 4  

"he abd~ty to construct exposure scemos for a site depends on the amounts and h d s  of 
enwonmental data collected for that purpose. Some ullcertlllllty IS inherent 111 enmmental data 

collecuon. The numbers and hds of uncertatn - twr mluded in the exposure assessment dmctly 
mpact the rtsk chanrctenzaton; many p r o w  judgments impact the identdicauon and 

descnptmn of physical ate attnbates that affect expoam and llctlvity patterns. One of the mlyor 
areasofancertatnty * m the exposyreasesmmts thepdidan of humanactrvittes thatlead to 

contact wth en- medm and exposuns to mte-mlated contammnts. This sectam of 

the Human Health Risk Assessment will identify and evaluate how site attributes related to 

en- sampling and aualysis, fa& and transpt modeling, and exposure parameter 

performed to c- and quantify, rf possible, the mums and magmtudes of uncatamty m 
the data collecbon and evaluation component QuantttatiVe techniques may include sepsltivity 

analys~~, or nmencal methods such as Monte Carlo adysis. A more detailed description of 
uncertam analyses comdered for use m completing the overall Human Health Rsk  Assessment 

for OU8 IS m sectton 8.5. 

8.4 TOXICITY ASSESSMENT 

The objectwe of the toxuzty assesment IS to describe the con~srrrrrmnts comdered in the Humen 
Health Risk Assessment xelative to theu potentd to cause harm. The toxiaty assessment has 

two general steps. The fust detemmes what adverse health impacts, rf anyT could mult from 
exposure to a parttcalar con-t These are typicaUy classified as carclaogenic and 

noncarcmogenic health effects. The second step, the dose-- evaluation, qmutatively 
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exaxrunes the reiattonshlp between the level of exposure and the mudence of adverse health 
effects. 

Toxtclty depends on the dose or concentrahon of the substance (dose-response relahodup). 
Tomaty values am a quantltaave expression of the dose-- relationstup for a contamrnant 
and take the form of Risk Reference Dose @fD) and cancer slope factors, both of which are 

specific to exposp~e wa Merent mutes. 

Two sources of tomcity values axe cullently awlable for chenuwls and radionucitdea The 
pnmary some IS the EPA's Integrated Risk Iaformat~on System (IRIS) database, which coll~81~18 

up-to-date health risk and regulatory information, IRIS contams only thm RfDs and slope 

factors that have been venfied by EPA work groups, and is CODsidered by EPA to be the 

@erred some of tomcity i n f m o n  for chemds. 

a 

Followmg IRIS, the most recently available Health Etrects Assessment Summary Tables 
(€EAST), issued by EPA's Office of Research and Development, wdl be consulted to 

rntesun RfDs and slope factors for chemrcais and nubonuchde& Other sources such as ICRP and 

National C o d o n  on Radiological protection (NCRP) will also be consulted, 

Tomaty values for substances identified m OW which lack EPA toxicity values can be 
developed m coI1sultBton wrth EA'S E n m e n t a l  Criteria Assessment office -0). It IS 

not expected that toxxity values will be developed within the OU8 Human Health Risk 
Assessment. 

A techcal mesnonrndpm Uing the t o x m l o ~  and epidemiological studtes utliized to perform 

the tomcity assessment as reqmred by the IAG W o n  vIIJ>.Lc. umll be submitted to EPA and 
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the State of Colorado for theu xevtew and approval This memorandum will be subnutted pnor 

to the requmd submttal of the baselrne nsk assessment. 

In addibon to idenbijring appropnate tomcity values, this d o n  of the Human Health Risk 
Assessment wrll promde bnef toxuxty p r o f h  based on recent, published litenme for each 

contarmnantevaluated in the HumanHealth Risk Assessment. These profileswilldescrlbethe 

acute, chrome, and c8tlclllogenlc health effects asmaate d with radioactwe and nonradioaave 
contammints 1-d m OU8. Acute and chnrnrc expome to ate related radronuchdes wdl 

be dumssed, but most of the infanmatron presentedwill deal with the carunogemc hamrd posed 

by the ate-specifk radionuclide& 

The toxicity assessment section will include an evalmon and discPsston of mcertam * t i e a T h e  

numbers andkinds of mcertamties idendfiedforthe tow asament dinctlyunpactthcnsk 
assessment Uncertainties for the toxmty 8s8essment are Bssociated wth the toxicity values and 

theu denvauon, or the lack of toxicity values for ate-redated contanunauts. Uncertlunties include, 
but may not be ltrmted to, the foIlowmg: 

I 

0 Not all consutuents at the ate have cntical t o d t y  values (such as cancer slope 
facton orrefemce doses). lluzefore, poten~rislrcamrot be quautdiedforthese 
casutuents and tb may underestrmate nsk from the site. 

e Using cancer slope factors denved from the upper 95th pemnt co&bce limit 
IS likely to lead to owrestmation of risk Carunogen slope factors assume no 
threshold for effects, if thresholds do exut, the true nsks could be zero at 
snfficienty low doses. 

0 Lacking toxiaty data, synergistic or antagonistic effects cannot be accounted for 
quanutativel y . 
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Cnacal t o ~ ~ a t y  values denvaaon mciude, but may not be hmted to, the followmg: 

Extrapolatmg toxxity values from high experimental doses to low doses for 
enwonmental exposures; 

Extrapolattng data from tests with expenmental antmllls to humans; extrapolating 
test data collected o w  short durattons to long-term exposure duraaons; 

The methods used to derive slope factors and refenme d m a r e  mtendedto be consmvatave m 
recognrzing these types of umxtainties. In addition to the numerical approaches used to 

for a compound is evaluated. This can include consideraton of a number of studies, thur 

co1Is1stency, the avadabihty of i n f w o n  on multiple species and multiple mutes of 
admmstrahon, the demonmmon of a clear dose-response relationship, plamble biologml 

mechanisms of action, and especdly direct evidence of effects in humans. Such  views are 

performed by the EPA developing toncity parameter valrres and resuit M an overall eWuaUon 
of the confidence level m the torncity values, Not all toxmcity values mpment the same degree 

of lmcemln ty; all are subject to change as new evidence becomes avaiiable. 

lllcolporate uncertatnty 113 derrvrng toxicity values, the overall quality of the to%lcology data base 

8.5 RISKCHAFWCTERIZATION 

This part of the Human Health Risk Assessment presents the evaluation of pombal risks to 

pubhc health assocfated with exposure to contamnuts at the OU8 site. Potenml camnogens 
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and noncamnogemc risks 8ssoc18ted with complete exposure pathways urd be estrmate& Ruk 

chammuahon mvolves mtegrahng exposure assumpbons and toxmty lnformaton to 

quauhtahvely estimate the risk of adverse health effects. Risk c-on wdl be performed 

m accordance wth EPA gudance @PA, 198%). 

Noncaacerous health effects will be assessed by comparing the estunated daily intake or exposme 
to a wntammant to its RfD. This comparison measures the potenml far noncaxcmogexuc health 
effects pven thechemifnl intake factors used toestunateexposure. Toassess thepotenttalfor 
noncamems effects posed by multiple con- the EPA's hazard index approach will be 
used. "he method assumes dose additivity. Hazard quotients (in&vidd chemd intake &vidcd 

by the chemrcal RfD) axe summed based on identdicath of target-thues ami Iike impacts to 
promde a havlrd mdex; if the i n k  exceeds one, there 1s a potential for health effects. 

The potenhal for camnogem effects for nonmhological contaamants will be esbmated by 

calcularurg excess lifetime cancer risks from the lifetime average exposue and cancer slope 

factor. IRIS slope factors for radionuchdes of concern will be used to estunate nsks from 
exposure for up to four pathways: mhalabon, mgestlon, au immerstOn, and external muhation. 
HEASTtableswill also be used to identtfymtenm RfDsandslopefactors for any radionuclides 

of concern not mcluded m the IRIS database, and nublogical nsks will be estunated accarQng 

to gmdance pmded by the EPA (198%). As a latter step m emmatmg mks. coordmm nwill 

be conducted wth the EPA, Regm VIII, Enwonmental Criteria Assessment office (ECAO) for 
assstance m developing toxtcrty values. 

For radtological con-& dose to the public will first be determid for the pathways in 
queshon for each mhonuclide of concern. Based upon these doses, the nslr of an effect will be 
detemned mung age- and sex-specrfic coefficients for mdividual organs mewing radiation 
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doses. In accordance wlth EPA gudance, organ-specrfic dose conversion factors will be used 
to derrve slope factors that represent the age-averaged lifetime excess cancer madence per m t  

mtake for the radionuchdes of concern. The sum of the nsks from all mhonucli&s and 

pathways ylelds the lifetme mk from the overall exposure. Risks wdl be combined as 

appmpme, taking mto conslderatton the p h b i l i t y  of multiple exposutes. 

opedie  ulllt 8 mectlve P a p  Date: Jm "/18k.igL 

The Human Health Rtsk Assessment WIII present the chemtcal and radtologmil rxsk estunates 

separately wlth ducussion on the additiwty potend for thege nslrs. Both noncanamus and 

umcernsks Mbe estunated byuslng RME combmed with exposure assmnptioas. This allows 

~ISIC ranges to be considered rather than as a mgle value, and more closely c o h  the 

-ty- d with the esttmates Radiological risk will be presented in tenns of the 

thnx common fonnats (xluenuy used in the radlologlc and Iegulalmy commrmtties. These 
mclude. "T- t ype  calcplatlons as descnbed in EpA's Risk Assessment Guidance for 
Superfund Comrmtted Effecttve Dose Equivalent (50 year commitment) also which is also 

suggested by EPA, and the more conventional axrued effectxve dose eqmvalent method used m 
the practtce of health physxs. In addition, rxsks may be added ~cr(ws exposure routes d 
umd~t~ons for d m g  so (Le., biologmlly plausible and co118isfetlt with msonably expected 

exposure scenarim) indicate that it is appropriate. 

Not all contarnurants identified at OU8 wdl have toxxxty values, thereby limiting the ability to 
develop quantitative esbmates of ri& wbere adequate toxlclty values cannot be 1-4 
potentml rxsks wxmated wth expome to those c o m a  will be dealt unth qualitatively. 

The numbers and kinds of u n m t i e s  ~dentified in the Human Health -Assessment directly 

denved m rrsk assessments are conditional estimates that mclude numerous assumptions about 
I 

mpact the mterpretauon of esttmated risks developed in this &ectloIL Quantlbrttve nskesttmates 
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exposures and tomaty. Uncertatnty IS mtroduced from a m t y  of sources mcluchg, but not 
l u t e d  to, the follomg: 

Section No 

Rrsk Bssessmetlt mvolves extrapolation of often xncomplete data and i a f m  obtatned d e r  

one set of conditions to a tl'telihnnd or probability of events to be encountend under di fhnt  

circumstanoes. The objechve of this task will be to evaluate thereiiabilityof the HumanHedth 

y credible ifumlmm t upon which to base risk Baselrae Risk Assessment as a scmt&aU 

management dPEidons. An mmrtmty analysis will be perfolmed to characterize and qpantify, 

. .  

to the extent -le, the sources and mae;nrtndes of mcertam - tyintheHUmanHealthRisk 

Assessment. 

The emtmg data bases may be madequate for accurate analysis, and the complexity of & 

prOCeSSreqrureStheincorpcwaturn ' ofexpertorsubjectivejudsmenta Quantitalivetechniqmmay 

rnclude semtivity analym of testable or mesable assumptions, fbst+rde,r analysis to evalnare 

the pmpagaUon of et~ors, or nm& methods such as Monk Cad0 analysis. To 
uncer&mty, other methods of analysis of incomplete data sets may utilize Batesian theoxem, 
expert systems that analyze the co~lseque~~ces of events relative to otkrs, or other types of logic 
systems such as event or faplt trees The results of these analyses can be converted into 

quanutatwe terms to express probabilities. 
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L O  E N & O " T A L  EVALUATION WORK PLAN 

9.1 INTRODUCTION 

OU8 hes entuely wthm the productlon area at RFP m areas surroundmg the buildmg complexes 
300, 700, and 900 "IUS area has been developed to such an extent that there are no mble 
ecosystems or natural habitats There are lnsufticlent ecosystems, components, or functxons 
exlstrng wthm OU8 to reqm or allow a comprehemve ecologcal risk assessment. OU8 
overlaps with several other plant site OUs and IS largely mcluded wthm the OU9 ecologcal 
study a m ,  whch extends throughout most of the RFP producbon ami The OU9 Enwonmental 
Evtiluaoon Work Plan (EEWP) (EGBiG, 1992g) pmwdes for an ecological risk evaluataon of the 

productron fuea focused on requnements approprxate for the depauperate ecosystems that emt 
there The objectwe of the OU8 EE IS to address and characterize any potentul for adverse 
unpacts to ecosystems or ecologcal resources present or at other locat~ons and then to detemme 

If there IS a nsk of contamumon v18 abiotic or biotlc transport. 

Coordmatxon of OU8 EE reqmments wth the OU9 EE IS requved due to the overlappmg study 

areas Habitat and biologcal surveys proposed for OU9 will cover the entire mdustnal area, and 
as a result will apply to OU8 Follomg IS a bnef descnptron of the study components proposed 
for OU9 and how these stu&es relate to the OU8 EE "Jus description IS based on the f d  EE 
technrcal memorandum for OU9 dated June 1992 that has been s u b t t e d  for agency wmw. 

Due to the extensive overlap of OU9 and OU8, it is expected that all work related to the EE for 
OU8 will be conducted as part of the OU9 Work Plan. However, should the OU8 Work Plan 

be unplemented F o r  to OU9, the EE described m OU9 will then be unplemented as part of the 
OU8 actlvltles 

F%mIReyRIWakR.ll  
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9.2 BIOLOGICAL AND HABlTAT SI372 C"WC"ERIZATI0N 

Biota and habitat surveys proposed for OU9 will be adequate for the biologml and habitat 

charactemfion of OU8 and will not be duphcated or repeated. The target ltst of taxa mcludmg 

migratory buds, and other s p e s  of concern will be m accordance wth the same btmg to be 
presented 111 the EEWP and technical memoranda for OU9 (see section 9.3) 'Ihese surveys will 

promde the followmg mformmon apphcable to OU8. 

e CompEhenslve survey and mappmg of types and extent of habitats, partdarly 
habitats that could support migratory buds; 

0 Presence andor use of habitats by raptors and migratory buds, mc1udmg 
waterfowl and passerrne spews; 

0 Presence or absence of threatened and endangered s p e s ,  or specres of specral 
concern, and 

0 Data on small and large mammal or bud population dynamics, if present. 

Thts charactenzatlon will rnclude a hterature =mew, expert consultation, and field surveys for 
1) vegetation, 2) species of specral concern, 3) small and large mammals, and 4) buds. Soil 
sef~es will not be mapped because of the beavily bturbed name of rhe soil surface withi0 OU8. 

Tbs lnformatton will be lncluded sn the follomg three =ports: 

0 Habitat survey mport for complmce wth acts for protemon of migratory birds, 

0 Biologcal survey for compimce wth acts and regulattons protecting 
threatened and endangered spes; and 

0 Reporhng of results of small and large mammals and brrd suveys. 
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9.3 ECOTOXICOLOGICAL INVESTIGATIONS 

,+4 

Details of the Ekotomcological hveshgahon approach and its schedule to mhate and complete 
it wthm an en- EE for a one-phase RFI/RI are descrrbed m the f d  techcal memoranda 

for OU9 (EG&G, 1992g). The ecoto~~colog~cal work WIII be completed after surficral soils, 
sedments, and surface water samples are collected and the analyttcal data evaluated. 

Ekotomcologrcal mVeShgatIOnS will be conducted if the followmg condhons are present on OU8. 

0 If target taxa are present on the study a m  and could accumulate or concentrate 
target analytes; and either 

0 The contammated target taxa are capable of rmgrabon outside the OU8 study 
boundanes, or 

0 The contammted target taxa are hghly mobile and actually move outs& the 
study or industrial a m  boundaries. 

If the above con&hons are not met, then it IS presumed that there is no nsk of Um-tiOn of 
off-ate biota from OU8 

If 811 ecoto~~colog~~al mvesbgabon is necessary, it would collsist of the following procedures: 

0 Developmg a slte-specific Conceptual Exposure Model to potentad 
pathways for exposure of on-ute biota; 

0 Developmg a Conceptual Biota Transport model to identify potentml pathways for 
off-site transpofi 

0 Selecbon of target taxa and target analyks (biologdly acttve COCs); and 

0 m t  measurement of target analytes wtlm target taxa 
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A Techtllcal Memorandum wdl be prepared and submtted for EPA and CDH remew and 
approval and US Fsh and Wddhfe Surface and Colorado Department of Wildlrfe rewew pnor 

to m m g  any work. 

The p m e d m s  for conductrng thts type of mvesagmon for the mdustrral area 8tle presently under 
development for OU9 and would be adapted, If needed, for the hghly disturbed study area ~tl 

OU8 

Tius mfomaUon would be used to assess the ecolog~cal nsk posed by contamlnant nugrahon by 
biologxal pathways Informaaon on contarmnant rmgxwon by target taxa to other Ous will be 

prowded to those OU managers for use m conduchng theu EES for identifymg ecolopcal lrsks 
This would be a quanhtatIve eshmate wth the appmpnate u n m t y  analysis for model 
assumpt~ons and estunates of parameters T~IS  mformahon would also be coordrnated with 

conmmant migrahon by physxcal or abiobc medu developed dunng the ate c-cm and 

transport models 

9 4 ENVIRONMENTAL EVALUATION REPORT 

The EE portion of the B u m  the Phase IRFyRIrepofi will consst of the -tat survey, 
biologcal survey and small mammal and bird survey reports dxmssed in -on 9.2 If an 

ecotomcolopcal mvestigahon 1s conducted m Phase I, the results could be mluded m the EE 
porhon of the BRA m the Phase I RFI/RI report 
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ENVIRONMENTAL RESIORATION PROGRAM M.. 

/ i/, QUALlTY ASSURANCE ADDENDUM 

All work conducted in suppoxt of OU8 Wase I RFYRI actmties will be directed by the EG&G 

EnwonmentalMapagement De- Quality Assuraoce RoJeCtIgan forcERcLARwnedial 
hWhgahOdFe8sIbfity S t u b  and RCRA Facilities InvesdgaUonKorfectave Measures Study 
Achvmx (QAPJ'P). TheQApI'pcomplies~~tbereqmrementsofEpAQAMs-oO5IsOandDoE 

order 5700.6B whroh addresses NQA-1. 

The QAPjP wiIl be supplemented by a Quality Assmuuz Addendum (QAA) specific to OU8 and 

pmrnded to ASI by EG&G for &usion m the Wodr Plan after EGM completes its reYiew of 

a draftiterahon of this WorkPlaa 'he QAAudles!ablish the Specitijc Quaiity Assmana (QA) 

controls appitcable to the field mves@atm activrtreS described in the Plan. 

The QAA promded by EG&G that wdl gulde the actmties pnsented M thrs Wo& Plan are 

presented on the followmg pages M this section. 

10.1 INTRODUCTION 

This e o n  cIM18ists of the QAA for Phase I i n v c m ~ o n s  at operable Unit No. 8 (OU8), which 

supplements the "Rocky Flats Plat Site-Wide Quality Aswrrance Prow Plan for CERCLA 

R e r n e d i a l ~ v ~ h ~ o ~ ~ ~ ~ S ~ ~ d R C R A F ~ ~  hvesu~ons/ComctweMemres 
Studres Achvities" (QAEs'p). This QAA establishes the site-specific QA controls appkabk to 
the mvestxgaaon actxvities described m the OU8 Work Plan (OU8 WP). 

10-1 
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OU8 IS one of 16 operable mts idenafied for mvestIgahorIs under the Rocky Flats Plant 

Interagency Agreement. OU8 c o n m  24 MSSs whch are -bed 111 Secbon 2.3 of the OU8 

WP. Secrron 2.4 describes the mume and extent of contamsnation at the IHSSs Wlthrn OU8. The 

OUS WP was prepared in accordance wth EPA/530/SW-89-031, RFI Guidance (EPA 1989a), 
EPA/540/8-89/004, Guidance for Conducting Remedial Investigat~ons and Ftxmbility Stufiies 

Under CERCLA @PA, 1988a), and the IAG. 

10.1.1 orgammtloll and Responsibilities 

The overall organization of EG&G Rocky Flats and the EMD and divisions mvolvcd in ER 
ROW actlvitits IS shown t~ Figmes 1-1, 1-2, a d  13 Of SeCbxM 1.0 Of tbe QAPjiji. W M d d  
mponsibilitksllre also dcscribcdia Section 1.Oof the QAPjp. 

Contractors d b e  tasked by EG&G Rocky Flatst0 implement the field actxvities odimdinthe 
OU8 WP. Tbe specific EMD pasomel who will interface with the Contractors and who will 
pronde tecimcd directton are shown m Figme 10-1. 
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FIGURE 10-1. PROJECT MANAGEMENT FOR OPERABLE UNIT 8 
700 AREA, PHASE I RFI/RI 
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10.1.2 Quality Assprance Program 

The QAPjP was written to address QA controls and quuements for bnplementmg IAG-reiated 

actnmes. The content of the QMjP was driven by DOE RFP SOP 5700.6B. which reqaiiw a 

QA program to be mplemenred for al l  RFP acQvities based 011 Amencan Soc!ety of Mechamcai 

the IAG, whichspec&sthataQAF+jiforIAG-relatedactlvities be deWopedina#XKdpnee with 

EPNQAMS-OW80, "Interim GIlidelioes and Speclficattoas for Preparing Quality Agsmrnce 

Engineers (ASME) NQA-1, "Qpattty Assmance Requrremeats for Nrrclear Facilities," 118 wall l l ~  

PrOJect P k "  The 18element f m  of NQA-1 w a ~  selected l l ~  the basrs for both the QApjp 

and sobsequent QAAs mth the applicable etrrnCntn of QAMs..o05/80 incarpotated wlren 

F5gm 2-1 of the QAPjP ihmates where the 16 QA elements of QAMS-00980 
are iutegxatedinto the QWjP and also into this QAA. Section20 ofthc QAPjP also idendtics 

other DOE Orders and QA reqpinmentlr docmnents to which the QApjp and this QAA ~ I C  

nsponsve. 

The controls andrcqrruffnents addmsed iu the QApjp are applicable to OU8 Wase I actrvlties, 

Unless -0- ~ t h r s  QAA W h e r e s i t e - ~ d e a c t i a a s ~  applicabie to OU8 acttvlties, 

the apphcabk ScCtioLl of the QAPjPis Eefemccd in this QAA. This QAAadhssm addtiod 

and site-specific QA controls and reqmffments that m applicable to OU8 Phase I achvities that 

may not have been addressed on a si&-wide baas M the QAPjii. Many of the QA reqmmm& 
specific to O W  = addressed within other section of the OU8 WP and ~ I C  refkmaih thfs 

Qfi 

10.13.1 TIluaing 

personnel qualificamn and trauung reqturements for RFP ER Program activitk are addmscd 

111 section 2.0 of the Qwj. Personnel qualifications and &aitung Ileqpired to perform the EMD 
opennbng Pfwedum (OPS) and E n w o n m e n t s l M ~ e n t  Radiological Guideliaes (EMRaS) 
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that are appkable to OU8 mvemgmons are specified wthm the respecttve p m c e d m .  The 
EMD OPS (whch may also be refexred to as EM SOPS III the QAPjj and the OUS WP) and 

EMRGs that are applicable to Phase I actlvitles at OU8 are identrFied m Table 10.1. 

A QA snmmary report will be prepared annually or at the conclusion of these acttvitles 

(whrchever 1s more f q t m t )  by the EMD Quality Assprance hpct Manager (QAPM) or 

deagner. ' Ihs  report will lnclude a summary of field optxatmn and laboratary mspeetaons, 
surveillance, and and~ts and a q x m  on data - onllsuk 

10.13 Desrgn Control and Control of SwMc InwSqatms 

10.13.1 Deslgncontrol 

The OU8 WP describes the mveshgation activitiesthatwill be mplemented doring the phese I 

chatactenurtton of the OU8 IHSSs. The OU8 WP identifies the objectives of the m-: 

opera~g procdms that wdl p v i &  mmlrols fortbe rn- As such, the OU8 WP is 

cansrdered the mmgmon coiltrol plan for OU8 Phase I RPYRI a c t M t k  

specaes the sampling, aIlaly8.s and data genemum leqmmem; and idemifb applrcable 

The diqxmt~on of investigation-derived waste is being devebped thiortgh EG&G En- 
opuaaonsMawgement(EOM)Depamnent. E O M h a s b e # r d e v e l o p ~ n g p ~ u c d m s f o r ~  

and disposal of invest~gat~on-demed wastes. These procedms are bung reviewed by DOE, 
CDH and EPA. It is not ~~cessll ly to discpss in detail the process in this work plan as the final 
pmcedure will cover all e n e e n t a l  field acavitres though SOPS or other doamemmn to 
be detemmed. 

10-5 
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10.1.3.2 Data Qllallty ObJectives 

The development of DQOs for the OUS Phase I invemg~ons IS piesented in Seaon 5.0 of the 

OU8 WP The DQOs for OU8 were established III accordance wtb 3-stage pnx#ss descnbed 

m Data Qualtty Obmves for Remedial Response Act~v&es (EP& 1987). and AppenQx A of 
the QAPjJ'P (EG&G, 1991a). 

I 

Dataquslitycan be measmed in terms of precision, accmacy,repac8en~atl -==%-p=abm5 

m m  of data quality, while repmmmt '-andcomparabrh 'ty 8re qMiitative smtcmcm 

and mnpieteness (PARCC) parameters RecMon. accumcy, andcumpleterms are qmnthtive 

that express the degree to which stunpie c&ta npacaent actual d o n s  and deeccibe the 
confidence of one data set to amt&r. lbese parameters axe dethd in Appendh A of the 
QAPJ'P (EG&G, 1991a). PARCC parameters will be demmmed far OUS Phase I hW- 
8s described previously rll secplon 5. PARCC panunet#. goals ( t ~ c  established pnor to mitattug 

m ~ g a t m n s  m order to assist dechon mALnn in demnining if- for- data 

have been met "he goals for precision and aamracy for the cxmmman ts0fcXmce.m- 

m Table 5.2 an pmseared m Table 10.2. The goat for annpictmms is 100 percent with a 
mlnimum acceptable completeness of 90 percent for labommy meawnement data and 80 paceat 

for field measurements. 

10-6 
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Based on the data qualtty needs idenhfied for OU8 Phase I mveshgaUons~ the sampling and 

analytical ophom were evaluated. The sampiing and d y h c a l  methods seiected for OU8 Phase 
I mvemgmons are luted in Table 5.2. 'Ihe specific field analyud methods and the Standard 

EPA and EPA CLP laboratory methods axe identified in Table 10.2. 

10.13.3 Samplmg Lomums and Sampimg Raced- I 

The samplmg plan for OU8 is described UI Sectton 6 of the OUS WP. sampling acttvlbes will 

be staged, wth the tnrbal stages ploMding rnformatton that will be used to dtffct and -fine 
samplxng methods and locatron m spbseqoent stages. 

The operating proccdmes that are applicable to OU8 wllse I field activities and the particolar (,a a c s v i t l e s m w h i c b t h e y a r e a p p ~ l e a r e ~  inTable 10.1. 

10.13.4 AnaEytical- 

The anal- program for OU8 Phase I RFWRI hvesrigatmn~~ discpssed in Section 6.8.6. ?he 

anal* of interest and the qedfied detection lmuts for radaatlon surveys, suxface scrape 

r a d l w ,  soil gas sampling, spbgtlrface (boIehole) mil sampling, w o w  soil sampling, 
alluvial pun- sampling, asphalt sampling, and gpLface wipe sampling for each IHSS are 

identified ~I I  Table 63. The analytml methods that sball be adhaed to are those that are 

specified in the EG&G Rocky Flats General Radiocbmimy and Routine Analytical servia?s 

Protocol (GRRASP), Parts A and B. These methods axe refemnW in Section 3.0 of the QMT. 

Speafic malythl methods for each analytc rdentified in Table 6.3 axe r&nnccd in Table 10.2. 
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10.13.5 Equtpment I)econuimmatton 

Non-dedtcaoed samplmg equipment (Le., samphg equpment that IS used at moE than one 

location) shall be &contmmated between sampling locations UI accordance wth OPS-FO.03, 

General Equpment Decontammabon. other equpment (e.g., heavy eqqment) pommally 

contammated during Mlting, boring, well iastallation, sample collection, etc. shall be 
decontammted as speafied m OPS-FO.04, Heavy Eclmpment Decoataminatian. 

@=- 

10.13.6 AirmtY 

Au moxutonng will be amducted dmmg lmplwrentaton of field activrties that have the potential 
to create wlndblom Ciiqxnum of e- ts, including drillin& coring, and mstabtm of 

bonhoies and monitoring wells. Air momtomkg will enswe that OU8 RFI/RI acttviticS comply 
withtheRFpInterimPlanforpnventionofcontaminant~~ Airmmtoxingwillbe 

@ 
condpcted accord@ to OPS-FO.01, Wind Blown contamtnant Dispersion control. 

I 10.13.7 Qllalitycontrol 

To ensure the quaiity of the fieid sampling techniques, collectian a d o r p p a m t m  of field QC 

~plesate~olporatedintothesamplingscherne. FieldQCsamplesandcollectionfreqpendes 
for OU8 are addmsed in section 6.8.4 and 8te hkmtifkd in Table 64. A specific sampling 
schedule will be prepared by& samphrtg SubcontmctorforapInoval by the EGdkGLdxmtoq 
A n a l p  Task badex (Figm 10-1) prior to samplmg. The implcmentmg subcontmctor will be 

reqmred to prepare and subnut a specific sampling scheidule. This schedule will iuclude 
provislons for eqoiPment rinSate blanks, etc. and approval must be obtained pnor to beginning 

any = P m  - 
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Equpment MsBte blanks are considered acceptable (mth no need for data qualificatton) if the 

coIu'RIltfBtroI1 of 8nalytes of mtenst 1s less than three tunes the reqrmed detection h u t  for each 

analyte as speded m Table 53. Eqqment nnsatP. blanks may only be analyzed if 
cofmmmants of concern axe detected above! bacltgrormd in samples. Field duplicate samples shall 

agree wthm 30 peacent m v e  percent diffhmx for aqueous sunpies and 40 peIccnt for 
homogenous, non-aqueous samples. 

Tnp blanks and field blapks (for atgantcs and m e  rcspechveiy) u&ate 
p o s s i b i e f i e l d u m ~  ' n when malyres am detected above the mintmum detectionrimitn 

pmenred in Table 5.3. The Labommy Anaiysis Ta& Tmrlr?r (Fi%lm 10-1) is -le for 
vcsifyipg these cntena and shall be respansible for checking to see if t h y  are met and for 

* 

(a 
W i f W g -  
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0 Data reduction, venfkat~on. and reporhng 
Document control (incluchng subrmtttng documents to EG&G) 

Data package assembly (see Sechon 3II.A of the GRRASP) 

0 

0 

b Qualifi~om of personnel 
0 Prepatarton of srandards 

0 Eqmpment miuntenmce and calibratton 
b List of mtrumenmon and equpment (including date purchased, date mstdbd. 

model number, man-, aad L W M ~  contracts, if any) 
0 Ixwument &&chon limtts 
b Acceptance criteria for non-CLP analyses 
b Labomtory QC checlap applmble to each analytical method 

Laboratory Qc technlqw to ensure c- and validity of analytical remits (lDcluding 

detemg potmtxal Mxmtory colltBL)pitllittoI1 of samples) include using nagcnt blanks. field 

blauks,lnternalstandardreferencematerials,Uomtoryrepii#rted~ a n d f r b d d u p m  

The laboratory contractor will follow the evaluat~on guiddh~ and QC -, 

tmng used 8s specified m Parts A and B of the GRRASP and W o n  3.0 of the QW. All 

data packages willbe farwarded to the Labc#atoryAnalysisTaskbaderorvalidarioncontractor 
(FiguFe 10-1) for revxew and VerifiCBtion. 

lncludrng frequency of QC checks, that are applicable to the particlllar type of analyticalmethod 

10.13.8 Quairry Assytance Momtomkg 

To assure the overall quahty of the RFyRl actxvibes discllssed in the OU8 WP, field impths, 

aud~ts, and sumdance wdl be conducted at vanom moervals. Tbemtervah will bedwamined 

by the mportance and complexrty of each achvity. In- wiU also be based on the aehrrlnie 
contamed m Sectton 7.0. The Eield inspectton refem& above and at a mmimum, each of the 

field samphg actwtxs described m Sect~ons 6.4 will be momtored by an m&pendent 
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survelliance team at least once dunng the samphg process. EG&G wrll conduct audm of the 

laboratory conaactor(s) as s-id rn the GRRASP, Parts A and B. 

, 
10.1.3.9 Data Reductton, Vahdatton, and Reporrang 

Data Redurnon 

Redmon of laboratory measurements shall be rn accordance with the methods spdfied for each 
' (0 aaalyhcalmethod. LaboratorydatawilIbecompiledintosampledatapackagesbyrhelabaratory 

conlractor. Asample data package shaU be develaped for each sample delivery group or sample 
batch, with separate data pacltages for each type of aualysis (e+ a data package for organics, 

one for rnorganics, one for water quality parameters, and one for radionuclides). The sample data 

package shall coxtsxst of a cover shee-tial letter, a case narrative, data summary forms, 

and copies of the datachecwlsts foundm Attachments Iin Parts AandB of the GRRASP. 'IEe 

reduceddatawillbe used inhe datavalidatlonprocesstonrrfy thattheiaboratorycontroland 

the overall system DQOs have been met 

Vazidation actrvltics consist of rewwmg and ve-g field and laboratwy data and mabating 

these verified data for data qmty (Le., cornpanson of reduced data to DQOs. wheze apploprrate). 

The field and laboratory data valiwon act~vmes and gaideka are described and refentrced in 
%on 3.0 of the QApjP. The process for vahdattng the quthty of the data IS i l lwmed 

graphcaUym Figure 3-1 of Seaon 3.0 of the QAFp, and is also rncluded aspm of the sample 

O p d N ~ U d t N o .  I 10-1 1 Ic..llr. 1.1992 
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collechon, charnsf-custody, and analyss process d l m d  m F i p  8-1 of Smon 8.0 of the 

QAPjP. The mtena for detemmng the valtchty of ER data at Rocky Flats are descnbed III I 
I 

subsectton 3.3.7 of Sectton 3.0 of the QAPjP. 

EMD OPS approved for use 8fe identifxed III Table 10.1. which also indxates then applmbiiity. 

I Depending on the data validation pmcess, data are flagged as either "valid," "acceptable with 

qualifications," or "qected." The results of the data validahon shaU be reported m ER 
Department Data Assessment Summary reparts, The usabihty of data (the mtena of whtch IS 

also described m subsectton 3.3.7 of w o n  3.0 of the QAPjj shall also be adQessed by the Rm 
I 

RroJect-w* I 

10.1 4 Rocurement Document control 

10.15 Instmc~os, Procedures, and Dramgs 

The OUS WP describes the actxvrties to be performed. The OU8 WP will be leviewed and 

approved in accordance with the reqmremmts forinsorrctl '063 paocedmes, and cham@ outlined 
m W o n  5.0 of the QAPjT. 

I 
~ 
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Changes and vanances to approved operahng procedures shall be documented through prepamaon 
of Document Change N o h a  @CNs), wiuch wdl be prepared, rewwed, and approved in 
accordance wth requrrements spectfied I.U sectlon 5.0 of the QW (Note: DCNs were referxed 

to as Procedure Change Nottces m Redon 0 of the QAPjP). Any changes, rensions, addkms, 

or delet~ons to the OU8 WP wdl be presented in either DCNs or Technical Memoranda. DCNs 
and Techxucal Memoranda will be lcyicwtd and approved by the same organmt~cws that 

m e w e d  and approved the ongmal OU8 WP. 

10.1.6 Document Control 

The followmg docaments will be controlled m accordance with Section 6.0 of the Q W :  

e "phase I RFYRI Work Plan fortbe 700 Area, Operable Unit No. 8" 
"Rocky FlaEs Plant Site-Wik Quality ABsrasnce Prom pfaa for CERCLA e 

Remedial InvestrgauodFeasibiiity Studies and RCRA Facility 

h l V S f l g 8 t l d ~ W  ~ ~ S U I W  Stpdies Activities" (QAPjT) 
0 EMD Opemtmg Rucedms and EM Wological Guideitnes (all upcratiug 

procedures spemfied m thts QAA and to-be-developed laboratory SOPS). 

10.1.7 Control of purchased Items and services 

Contractors that provide semces to support the OU8 WP activities wdl be selected and evaiuami 

as outlmed m Section 7.0 of the QAPJP. This mcludes pr#lward evaluation/audit of propoeed 
contractors as well as penodic audit of the acceptability of contractor performance during the We 
of the con- Any items or mamials that m pnrchased for use during the OU8 investigations 
that have the ability to affect the quality of the data shall be inspemd upon recerpt. 
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10.1.8 Idenuficatton and Control of Items, Samples, and Data 

10.1.8.1 Sampie Contamem@muma&on 

Appropme volmnes, contamem preservation requhmex~ts, and holding mes for water anb sorl 
samples are presented in Table 6.3. 

10.1.8.2 sample Iden- 

RFYRI samples shall be labeied and idenrrfied in aamhnce mth W o n  8.0 of tbe QAPjP and 

samples shall balm rmiqne !dentiticatton that traces the sample to tbe som#(s) and ind'acrtrw the 
method(s), date, the sampkr(s), and ccmditkms p v a i h g  at the time of sampling. 

OPS-FO.13, w g t  PnSeMng, €Iildng, and Shippmg of soil and water sunplea 

10.1.8.3 chain*f-custody 

10.1.9 conmi of plaxsBs 

The overall prooess of collecttng samples, performmg dysss, and mputttng the data lnto a 

database IS comdered a piocess thatnquires conml. 'zlze pnw#ssu controlled throughasenes 

of wntten procedures tbatgovem and document the work activities. A process diagram IS shown 
m Smon 8.0 of the Qmj. '. 
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Procured maenals and c o m m o n  act~wtss (e.& groundwater momtonng well mstallatton) 

shall be -d in Bccofd811ce with the req-ents specified M Sectton 10.0 of the QAPjT. 

10.1.11 Test Control 

Test control reqrurements specrtied rn Sectton 11.0 of the QAPjP are not applicable to any of the 
RFyRIiavestigations descrrbedin the Ou8 WP. 

10.1.12 Control of Measuring and Test Equrpmeat (M&TE) 

10.1.121 Field Equipment 

Specrfic cond~vi ty ,  tempenrture, and pH of groundwakrsamples shall be measured in the md. 
Field meamemem will be taken and the mtnrmenrs calibrated as specitied M OPS-GW.05, 

Field Measurements for Groundwater Field Parameters. Measnrements shall be made usmg 

EG&G approved eqmpmenk Exampies of eqmpmcnthtmments used to generate field 

measurements mccludc 

e Tempemure: mermy-filled, teflonaated, safety-type thermometer (WVR 

catalogue No. 6107-832 or equivalent), or digital readout themuam (VWR 

Catalogue No. 61017-562 or equivalent) 
e S-c Conducttvity: HACH 44600 Condacclvity/TDS Meter 
e pH: HACH One pH Meter (this meter may also be used for emperatme 

measurements) 
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In adhuon to the field measurements for water qualtty, fieid measurements (smenmg) for 
radmt~on, m e & ,  and sod gas wrll also be ma&. The folloumg lnstnrments are planned to be 
used for these measurements 

e Rar&ologml field readrngs for field survey gnd locat~ons. BeWG8mma radiotion 
will be measmed wth a Geiger-Muller shielded parrcairje detector, gamma 

radiation WIII be measmed wth an HPGe detector, and Alpha radiation wlu be 
mamrcdbyasldes&eldedFIDLER U8e,calibratlon,andmamtenanccsballbe 
accord@ to EMRG OPS-l.l,l.2 and 3.2. Walk-over radiation samnngs shall 

also be performed for worker health and &ty usmg a stde shudded HDLER 
1yxMdizI% to OPS-FO.16, Field Radiologrcal Measmements 

0 Fietd xeadings for soil gas will be taken psiag a partable photoronrzatron de- 
(PID), HNU Systems P1-101, or equivalent Use, dibmion, and numtmmx 

accordhg to Om-F0.15, PIDs and Flame Ioaizatton Detectors m s ) .  

Fluorescence 0 Analyzer, Outokmpu Ekcmmcs HAZMET 880, or 
equvalent 

e Field scrcemng at IHSS slte for mmgmcs (Le., metals) umg a Portable X-Ray 

Each piece of field equipment shall haw? 8 file that contains 

0 Specific model and btmment seslal number 

Routme preventative mamtenan~p. pmcedms, including a list of cr&al spare 

Calibration method& frequency, and descnptton of the Calibraton soiutions 

Standardrzaton prooednres (tntceability to nationally recognrzed standards). 

0 openrtlng-om 

e 

parts to be pzwi&d or avariabie rn the fteld 
e 

e 
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The above mformaaon shall, III general, conform to the manufacturer's recommended operaMg 
rnstruct~ons or shall explarn the demon from sud hstmct~ 0118. 

10.1.12.2 Laboratory Equpment 

10.1.13 Handling, Storage, and Shippmg 

Samples shall be packaged ard stored in accordance with OPS-F0.13, 
C0ntarnen;rm a g, Reserving, Handling, and Shippmg of Soil and Water Samples Maximrun 
sample holding tunes, sample psenmlzve, sample volumes, and sample con- are speatied 

IIL Table 8-1 of Sectson 8.0 of tbe QAPji. Sample handling and storage controls at the labonmy 

shall be pmvxded as a laboratary SOP. 

10.1.14 Status of Inspection, Test, and Operations 

The requvemeslts for the ~dentdicabon of inspechon, test, and 0-g statps shall be 
mplemented as qecified m Section 14.0 of the QAPjP. A log specifyiag the statps of all 

boreholes and groundw8ter mOIlltOMg wells ahall be marnrained by the Field Achvith Task 

Leader, whch will include welllbofei~ole identikahon number, gnnmd &vatton, c~s1p% depth 

of hole, depth to bedrock, stabc water kvel (as applicable), depth to top and bottom of sueen 
(as apphcable), dtameter of hole, dmmeter of tag, and tophottom of casmg. 
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10.1.1s Controi of Nonconformances 

The requrrements for the ident.&abon. control, evaluation, and cllspostion of nonconformtng 
items, samples, and data wdl be mplemeated as speufied IU Sectron 15.0 of the QAPjj. 

Nonconformances identdkd by the unplementaag contractor shall be submitted to EG&G for 

processing as outlmd in the QAp-T. 

10.1.16 CoareCrnreActron 

T h e ~ ~ t s f o r t h e l d e n t t E i c a t t  ‘on, docrrmentaaon, and VerifiCILttoll of conective actxom for 
con&tions adverse to quality WIU be unplemeated as outlined in Sectam 16.0 of the QAPjP. 

Conditions adverse to quality identified by the i m p h & g  contractoashall be documented a d  

I submrtted to EGBEO for processrng as outlined in the QApjF. 

10.1.17 Qpality-- 

QA records wrll be controlled M aamdawe with OPS-FO.02, Field Document ConaoL QA 

records to be g d  d m g  OUS RrmRT act~vities mclude, but are not lirmted to: 

i. 

0 Fdd Logs and Data Record Forms (e.g., sample colkct~on notebookdlogs for 

groundwater, sediment, and air) 
0 calibration Recards 

0 Sample collectton and Clhain-of-Cu9tody Records 
0 Laboratory Sample Data Packaps 
0 Drilling Logs 
0 work Plllnmeld sampling Plan 

0 QAPjPlQAA 

0 Au&tlSurvedhmMqmaon Reporrs 

10-18 
a i P R l l P w a k R r  
apawrWNo.8 



ENVIRONMENTAL RESTORATION PROGRAM h4uml. 211Oo.WP-OU8 01 
Phase 1 RFYRI Work Plan 
Opaable Unut No 8 
700 Area 

Sochon No 10 0, R e v 2  
Pap, 
Effectlve Date. 

Nonconfoxmance Reports 
Correcnve Acuon Documentatton 

e Data Vahdauon Results 

Data Reports 
Pmcmement/Contracting Documentation 

Trammg/QuaUmon Records 
Inspecaon Records 

10.1.18 Qualrty Venficatron 

The zequmments for the venficat~cm of quality shall be mpiemented as spe&ed in section 18.0 

GRRASP, Parts A and B. The EMD QAPM shall develop a sumdhce schedule wrth the 

swelllance rntervals based on the importance and c o m p h t y  of each samphg/malytical 

acbvlty Intervals wdl also be based on the schedule contlllDed UI W o n  7.0. 

Examples of some spedic tasks that Wrll be momtozed by the surv- program are as 

follows: 

e Bonngs and well installations (spproxuwely 10 percent of the holes) 
Field sampling (approxmately 5 percent of each type of sample collected) 
Records management (a s m e  wtll be conduced once at the tnitiattOn of 

Data venficahon, vahdahon. and reporrtng 

e 

OU8 actlvltres, and monthly themdkr) 

Aud~ts of contractors provllng fied mveshgation, c m o n ,  and analytical support Services 
shall be performed at least annually or once dunng the life of the p j e ~ t ,  wbzhever IS more 
frequent 
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A Readmess Reww shall be conducted by the EMD QAPM pnor to the mplementatlon of OU8 
field lnVestlgattOn act~wtm. The  adm mess rewew d determlne If actlvlty prexqmtes that 

are requued to begrn work have been met The applicable reqpirementS of the QAPJ'P and this 
QAA will be addressed dunng the nxdmess rewew. 

10.1.19 Softwaxe Control 
. 
The requrrements for the control of sofbme shall be implemented as speufied m Section 19.0 
of the QAPjP. Only database so- IS antrcrpated to be used for the OU8 WP actrvities. 

Operahng procedures applicable to the use of the database smmg enmmmenml datacan be 
fOmd 111 OPS-F0.14, Field Data Management 
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Hurr, 1976. RT. Hun, "Hydrology of Nuclear-procesSmg Plant Site, Rocky Flats, Jefferson 
County, Colorado," Open File Report 76-268. U.S.G.S., Denver, Colorado, March, 1976. 

Hydro-Search, 1985: Hydro-Search, Inc., "Hydmgeologc C-on of the Rocky Flats 
Plant, Golden, Colorado," Project No. 1520, 55 pp., 1985. 

Hydro-Search, 1986. Hydro-Search, Inc., "Electromagnets Survey, Rocky Flats Plant, Golden, 
Colorado," 1986. 

LWA, 1987: Lee Wan and Assocuites, "Instrumon Manual for Site Dnunage Computer Model," 
Rocky Flats Plant Site: 24 p., February 1987. 

Malde, 1955: H.E. Malde, "Surfaal Geology of Lorusvrlle Quadrangle, Colorado," U.S. 
Geologcal Survey Bulletm 996-E, pp. 217-259, 1955. 

Mice of Federal Re-, 1990, National Anhves and Records Adrmntstratton, Federal 
Repter, March 8,1990, p. 8709. 

Robson, S.G., 1983, Hydra& Charactenstx of the plrncipal Bedrock Aqurfers M the Denver 
B-, Colorado: U.S.G.S. H y h l O g C  InVeShgatIOIU Atlas HA-659, sale 1:500,000,3 
sheets. 

Rockwell, 1975: Rockwell Intennatlonal, "Annual Enwonmental Monttomg Repor&, January- 
December 1974," Golden, Colorado: Rwkwell Intcm&onal, Rocky mats Plant, Report 
RFP-ENV-74, 1975. 

Rockwell, 1976: Rockwell Internahonal, "Annual Enwonmental Motutorrng Report, January- 
December 1975," Golden, Colorado: Rockwell International, Rocky Flats Plant, Report 
RFP-ENV-75, 1976. 

Rockwell, 1977. Rockwell IntmWonal, "Annual Enmnmental Monrtolrng Report, January- 
December 1976," Golden, Colorado: Rockwell International, Rocky Flats Plaut, Report 
RFP-ENV-76, 1977. 

Rockwell, 1978: Rockwell I n m o n a l ,  "Annual Enwonmental Motutming Report, January- 
December 1977," Golden, Colorado: Rockwell Intemahonal, Rocky Flats Plant, Report 
RFP-ENV-77, 1978. 
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Rockwell, 1979. Rockwell Inte-onal, "Annual Enmnmental Momtomg Report, January- 
December 1978," Golden, Colorado: Rockwell htemabonal, Rocky Flats Plant, Report 
RJT-ENV-78, 1979 

Rockwell, 1980: Rockwell htemabod, "Annual Enmnmental Momtomg Reprt, January- 
December 1979," Golden, Colorado: Rockwell IntemaQonal, Rocky Flats Plant, Report 
RFP-ENV-79, 1980. 

Rockwell, 1981. Rochkrell Ink-onal, "Annual Enwonmental Momtoring Report, January- 
December 1980," Golden, Colorado: Rockwell Intemonal, Rocky nts Fkt, Report 
RFP-ENV-80, 1981. 

Rockwell, 1982. Rockwell Intemattonal, "Annual Enmnmental Momtomg Report, January- 
December 1981," Golden, Colorado: Rockwell Intedonal, Rocky Flats Fkt, Report 
RFP-ENV-81, 1982. 

Rockwell, 1983: Rockwell Intema&onal, "Annual Enmnmentd Momtomg Report, January- 
December 1982," Golden, Colorado: Rockwell International, Rocky Flats Piant, Repor& 
RFP-ENV-82, 1983. 

Rockwell, 1984: Rochkrell Intemattonal, "Annual Enmnmentd Monitoring Report, January- 
December 1983," Golden, Colorado: Rockwell International, Rocky Flats Plant, Report 
RFP-ENV-83, 1984. 

Rockwell, 1985: Rockwell Intemabonal, "Annual Enmnmental Momtoring Report, January- 
December 1984," Golden, Colorado: Rockwell International, Rocky Flats Plant, Report 
RFP-ENV-84, 1985. 

Rockwell, 198k Rockwell Intemabonal, "Annual Environmental Monitmiag Report, Jaauary- 
December 1985," Golden, Colorado: Rockwell Intematlonal, Rocky Flas Wt, Report 
RJT-ENV-85, 1986. 

Rockwell, 1986b Rockwell Inteznational, "Draft Work Plan, Gcologd and H y h l o g d  Site 
Charactertzaton, U.S. Department of Energy, Rocky Flats F W t ,  Golden, Colorado." 
Golden, Colorado: Rockwell International, Rocky Flats Plant, 1986. 

Rockwell, 1986c: Rockwell htemmonal, "Draft Project operations Plan, Geologml and 
Hydrological Site C-on, U.S. Department of Energy, Rocky Flats Plant, 
Golden, Colorado," Golden, Colorado: Rocky Flats Plant, 1986. 
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Rockwell, 198W Rockwell htembonal, "Resource Conservauon and Recovery Act Part B - 
Post-Closm Care Pemt Apphcation for U.S. Department of Energy Rocky Flats Plant, 
Hazardous and IWhoacuve Mured Wastes." U.S. Department of Energy. Unnumbered 
Report, 1986. 

Rockwell, 1986e: Rockwell htemabonal, "Geolopal and Hydrologml Data Summary, 
U.S.Department of Energy, Rocky Flats Plant, Golden, Colorado," Golden, Colorado: 
Rockwell Intermmonal, 58 pp., July 21,1986. 

Rockwell, 1986f: Rockwell IntemaUonak "RCRA 3004 0 Waste Management Units, Volume 
I," 1986. 

Rockwell, 1987: Rockwell IntemaUonal, "Resouroe cbIUervahOn and Recovery Act Part B - 
Operatmg Pemut Apphcauon for the U.S. DOE Rocky Flats Plant, Hazardous wd 
Woactwe M x e d  Wastes, Revlslon 1," U.S. Department of Energy. Unnumhd 
Repoa 

Rockwell, 1988: Rockwell Intemonal," RCRA Post-Clostm Feraut Care, U.S. Department of 
Energy, Hazardous and Radmctw and Mixed Waste," Volume 2, Plate E-6, October 5, 
1988. 

Rockwell, 1989% Rockwell Intembonal, "RCRA Closare Plan Tanks T-40, T-66, T-67, T-68, 
Hazardous Waste Management Unit," 1989. 

Rockwell, 1989b: Rockwell Intemonal, "Rocky Flats Plant Site Environmental Report for 
1988, May 1989. 

Rockwell, 198%: Rockwell I n m o d ,  "1988 Annual RCRA Ground-Water MoartOring 
Report for Regulated Units at Rocky Flats Plant," 2 Volumes, 1989. 

&hietcher and Schuell, 1982: &-her and SchueQ Publication No. 500, Innovative Products 
for Separabon science, March 1982. 

Scott, 1960: G.R. Scott, "Quaternary Sequence East of the Front Range Near Denver, Colorado," 
U.S. Geological Survey Rof&onal Paper 7OO-C, pp. Cll-C18,1970. 

Scott, 1963: G.R Scott "Quaternary Geology and Geomoxphs History of the Kassler 
Quadrangle, Col~rad~," U.S. Geological Sur~ey Professional Paper 421-4 1963. 
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Scott, 1970: G.R. Scott, "Quaternary Faultmg and Potenmil Fmthquakes m East-CentraI 
Colorado," U.S. Geolog~cal Survey Mxsceheous Geologic Inventory Map 1-7904 1972. 

Scott, 1972 G.R. Scott, "Geologx Map of the Momson Quadrangle, Jeffetsan County, 
Colorado," U.S. Geologml Swvey Mxxellaneous Geolop Inventory Map 1-790-A, 1972. 

Scott, 1975. G.R Scott, "Cenozoic Surfaces and Deposits in the Southern Rocky Mountams" m 
Cenozoic Hstory of the Southern Rocky Mountams, B.F. Curtis, ed., Geological S w l y  
of h e m a  Memou 144, pp. 22r7-248,1975. 

SCS, 1983: Soil Conservation Semce, "Soil Survey of Go2den Am, Colorado," US. 
Department of Agriculture, Jefferson County, Colorado, 167-s/304, 1983. 

Spencer, 1961. F.D. Spencer, "Bedrock Geology of the Louisville Quadrangle, Colorado," U.S. 
Geologml Survey Geologic Quadrangle Map GQ-151, 1961. 

Tracer, 1986 Tracer Research, Inc., "Shallow Soil Gas h-on of the Rocky Flats Plant, 
Golden, Colorado," 1986. 

Van Genuchten, M.Th., The RETC Lode for Quantifying the Hydranllc Functtons of Unsaturated 
Soils, EPA/600/2-91/065, I)eoember 1991. 

Van Horn, 1972: R Van Horn, "Surfid and Bedrock Geologic Map of the Golden Quadrangie, 
Jefferson County, Colorado," U.S. Geological Survey Miscellaaeous Oeological Field 
Inventory Map 1-781-A, 1972. 

Van Horn, 1976: R Van Horn, "Surfid and Bedrock Geologic Map of the Golden Quadrangle, 
Jefferson County, Colorado," U.S. Geological Survey Miscellaneous Geologsal Field 
Inventory Map 1-781-A, 1972. 

Werner, 1973: RJ. Werner, "A Gurde to Uppermost czletaceous Stratqraphy, Cenml Front 
Range, Colorado. Del Taic sedunentation, Growth Faulting, and Eady Laramide Crustal 
Movement," Volume 10, No.3, pp. 53-97, July 1973. 
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